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Blood Radiation Dose During Radioiodine 
Therapy of Metastatic Thyroid Carcinoma’ 


S. M. SEIDLIN, M.D., A. AARON YALOW, Ph.D., and EDWARD SIEGEL, B.S. 


T MONTEFIORE Hospital, in the course 
A of the last ten years, we have had an 
opportunity to study the effects of ad- 
ministration of large quantities of radio- 
iodine to a considerable number of patients 
with metastatic thyroid carcinoma. Rela- 
tively early in our experience it became 
evident that radioiodine dosage is limited 
primarily by the effects of radiation de- 
livered to the hematopoietic system by the 
circulating isotope. 

Assuming that the radiation dose to the 
blood-forming organs is correlated with the 
radiation dose to the circulating blood, 
studies of blood radiation dosage during 
radioiodine therapy, together with the 
resulting effect on the hematologic picture, 
may establish the degree of radioisotope 
toxicity. 

Marinelli and Hill (1) studied the blood 
radioiodine concentration in a number of 
patients, including 7 of the Montefiore 
Hospital series, and have calculated the 
resulting radiation received by the blood. 
Rawson, Rall, and Peacock (2) have dis- 
cussed the effects of irradiation on some of 
the blood components due to the circulat- 
ing I'*! and have proposed limitations on 
radioiodine dosage. Stanbury et al. (3) 


_ |} From the Medical Physics Laboratory, Medical Division, Montefiore Hospital, New York, N. Y. 
for publication in October 1953 
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797 


have reported blood and ‘“‘plasma radia- 
tion’’ doses and their effects on the blood 
counts following the administration of 
large therapeutic amounts of I'*'. On the 
basis of the tissue concentration of I'*! 
determined at necropsy, several investi- 
gators (4-6) have reported the number of 
equivalent roentgens delivered to various 
organs. 

The present study, a preliminary re- 
port of which has been published (7), is 
concerned with the radiation dose de- 
livered to the blood during the various 
stages of I'*! therapy for metastatic thyroid 
carcinoma, and with concomitant injury 
to the hematopoietic system. We have 
studied the influence of benign and malig- 
nant functioning thyroid tissue on the 
blood radiation dose, which has been cal- 
culated from the blood I'*' concentration 
and the disintegration scheme of the iso- 
tope. Approximate values for the gen- 
eralized total-body radiation have been 
estimated from the isotope concentration in 
blood, a readily available and measurable 
tissue whose radioactivity contributes a 
major portion to the generalized radiation. 
We have not considered radiation damage 
to specific organs due to their proximity to 
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depots of radioiodine, such as the thyroid 
gland and urinary bladder. 

In order to clarify further the effect of 
thyroid function on blood radioiodine 
levels, several hyperthyroid patients were 
similarly studied during radioiodine ther- 
apy. 


PROCEDURES AND CALCULATIONS 


Patients in this study received oral doses 
of I'*!, most of which were assayed in 
“New York millicuries’’ (8). This unit, 
employed since 1947, is within 10 per cent 
of the current Bureau of Standards and 
Oak Ridge millicuries. 

Determinations were made of the blood 
I'*! concentration following 69 therapeutic 
doses to 26 patients with metastatic 
thyroid carcinoma. These studies were 
conducted for variable intervals of time, 
from one to thirty-five days after ingestion 
of the isotope. Blood samples were taken 
at frequent intervals during the first 
twenty-four hours following I'*! admin- 
istration and less frequently thereafter. 

The’ radioiodine concentration of 
weighed samples of blood, designated as 
C, [uc/gm.], was determined by gamma- 
ray counting, using a Geiger counter tube 
and scaling circuit.” 

Most of the determinations were made 
with a tetramethyl lead-filled Geiger tube 
(Technical Associates, Type TA-B1), 
counting liquid samples in a Marinelli 
beaker. The sensitivity was 450 
counts/minute/yuc I'**. Since 1951, bis- 
muth cathode Geiger tubes with a sensi- 
tivity of 4,000-5,000 counts/minute/yuc 
I'*! for a similar geometry have been 
used. 

The specific radioiodine concentration in 
blood, 1.e., the concentration of I'*! per 
100 mec administered, was plotted as a 
function of time. The following considera- 
tions will show how the radiation delivered 
to the blood by the beta and gamma 
radiation from I'*' during any desired 
time interval was determined from a 


? Throughout this paper, the units in which all factors 
are measured are indicated by the italicized expression 
in brackets 
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measurement of the area under this curve 
for the given interval. 

The rate at which radiation is delivered 
to any tissue by the beta rays emitted from 
a radioisotope, distributed uniformly 
within a tissue whose dimensions are large 
compared to the range of the beta rays, will 
be proportional to the isotope concentra- 
tion [uc/gm.] and to the average beta ray 
energy emitted per disintegration. 

The mode of disintegration of I'*! has 
been extensively studied during the past 
few years. The results have been tabu- 
lated by Hollander, Perlman, and Seaborg 
(9). According to the disintegration 
scheme proposed by Metzger and Deutsch 
(10) and confirmed by recent investiga- 
tions (9), the average beta ray energy per 
disintegration is 199 kev. This value, 
used in the present work, is in substantia! 
agreement with direct experimental values 
and the new British standard value of 197 
kev (11). 

From the relationships derived by Mar- 
inelli and his co-workers (12), it can be 
shown that the beta rays from a uniform 
concentration of 1 we I'*! per gram will 
dissipate energy at a rate of 42.0 
ergs/gm./hr. Using 93 ergs/gm. as equal 
to 1 roentgen equivalent physical (rep), 
the beta ray dosage rate to blood resulting 
from a blood I'*! concentration of C, 
[uc/gm.| will be 0.452 C, [rep/hr.]. If the 
I'*!, whose half-life we take to be 8.00 
days, were in a biologically steady state, 
1.e., if changes in its concentration were 
due only to physical decay, the total radia- 
tion delivered during the time that the I’ 
was present would equal 0.452 times the 
average physical life of the isotope, 1.¢., 
(0.452) (8.00) (24) /0.693 rep, which equals 
125.1 rep. 

Calculation of the radiation dose de- 
livered to the blood by the gamma rays 
from I'*' is a more difficult problem. 
Because of the long range of the gamma 
radiation, the dose rate at any location will 
depend on the concentration oi the isotope 
at all other points in the body. As a 
result of the variation in geometry, this 
rate is not uniform over the body; at 
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any point, it is the sum of contributions 
from radiation sources differing in both 
distance and activity. 

Bush (13) has calculated the approxi- 
mate integral dose rate delivered to 
patients of various heights and weights 
when the entire body contains a uniform 
concentration of an isotope emitting 
gamma rays. By applying the methods of 
Marinelli, Quimby, and Hine (12) to 
the Metzger-Deutsch (10) disintegration 
scheme, it can be shown that the gamma 
rays from a point source of I'*' deliver 
2.41 r/mec/hr. at 1 cm. When the above 
value is applied to Bush’s calculations for a 
patient 170 cm. long and weighing 70 kg., 
within whom there is a uniform concentra- 
tion of 1 we I'*'/gm. of tissue, the average 
radiation rate to the body will be 0.294 
r/hr. With an average I'*! concentration 
of C, [uc/gm.] in the body tissues, the aver- 
age gamma ray dose rate to tissue and to 
blood is therefore 0.294 C, [r/hr.]. If 
the isotope were in a biologically steady 
state, a total dose of 81.5 C, roentgens due 
to gamma radiation would be delivered 
during the entire time I'*! was present. 

The total dose rate due to both beta and 
to gamma radiation equals (0.452 C, + 
0.294 C,) [rep/hr.], where C, and C, are 
the average I'*! concentrations in whole 
blood and tissue, respectively, measured in 
uc/gm. C, cannot be directly measured. 
Since C, is directly determined, it is de- 
sirable to obtain, if possible, the ratio 
between C, and C,. Actually, this ratio 
between the concentration of the isotope 
in tissue and in blood will vary with the 
hematocrit and is a complex function of 
time, depending on the magnitude of the 
fraction of the circulating I'*! which is 
organically bound. 

It is possible, however, to make a rough 
estimate of the tissue/blood ratio, C,/C,, 
for the period shortly after ingestion, when 
only radioiodide is present. The duration 
of this phase varies from hours to days, 
depending on the functional state of the 
thyroid tissue. The estimation of the 
ratio is accomplished indirectly by con- 
sideration of the experimental data which 
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are available on (a) the ratio of the radio- 
iodide concentration in whole blood to its 
concentration in plasma and (}) the ratio 
of the average I'*! concentration in extra- 
thyroidal tissue to that in plasma. Scott 
et al. (14) and Owen and Power (15) found 
that during the above mentioned iodide 
phase the I'*' concentration in erythro- 
cytes is approximately half that in plasma. 
For a patient with a hematocrit of 50 per 
cent this value would give a blood con- 
centration of about (0.5) (1) + (0.5) (1/2) 
= 3/4 of the plasma concentration. If 
the hematocrit is lower than 50 per cent, it 
follows that the ratio of blood concentra- 
tion to plasma concentration will become 
higher. Rall e¢ al. (16) and Myant et al. 
(17) obtained an erythrocyte/plasma radio- 
iodide concentration ratio of about 2/3, 
which for a 50 per cent hematocrit would 
result in a blood concentration of about 
(0.5) (1) + (0.5) (2/3) = 5/6 of the 
plasma concentration. 

Myant et al. (17) and Berson et al. (18) 
have shown that iodide space in equilib- 
rium with blood plasma after administra- 
tion of I'*! is about one-third of the body 
mass, 1.¢., that the average tissue con- 
centration of extrathyroidal radioiodide is 
about one-third of the plasma concentra- 
tion. From these considerations, it follows 
that the tissue concentration may be about 
one-half to one-third of the blood concen- 
tration during the iodide phase when the 
I'8! is in the ionic state. 

In the course of time, as the radioiodide 
is progressively synthesized into protein- 
bound I'*! by functioning thyroid tissue 
and released into the blood, one may ex- 
pect that the radioiodine concentration in 
tissue will become even lower relative to 
whole blood. This follows from _ the 
findings of Myant and Pochin (19) that 
the space of distribution of thyroxine 
is smaller than that of I~. 

To facilitate calculation, it will be 
assumed in this study that the ratio of the 
average I'*! concentration in body tissues 
to that in the blood has a constant value. 
It will be further assumed, on the basis of 
the preceding considerations, that this 
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Fig. 1. Plot of the specific blood radioiodine 
concentration as a function of time following therapeutic 
dose toa patient. The radiation delivered to the blood 
is proportional to the area under the curve. As ex- 
amples of the determination of the radiation delivered, 
two areas are indicated: 0-2 days and 2-25 days 
following ingestion of radioiodine. From these areas, 
the corresponding specific radiation doses [(rep/100 
mc)| and blood radiation (rep) are calculated. 


ratio is 1/2, t.e, C, = C,/2. Such an 
assumption should result in a reasonable 
upper limit to the radiation dose de- 
livered. The reasonableness of this ap- 
proximation is further supported by the 
several determinations of I'*! concentra- 
tions in tissues obtained during post- 
mortem studies (4, 5, 6, 20). 

Using the above assumptions, one ob- 
tains the following relationship: 


Dose rate to 
blood [rep/hr.} beta ray contribution + 
gamma ray contribu- 
tion 

0.452 C, + 0.294 Cy 

0.452 Cp + 0.294 (C./2) 

0.599 Cp 


ll 


iow i 


The specific radiation dose (srd) is 
defined (1) as the radiation delivered per 
100 me of the radioisotope administered. 
Since the blood radioiodine concentration 
varies with time due to biological processes 
and to physical decay of the isotope, 
the srd delivered to the blood is calculated 
from a graph of the specific blood I'*! 
concentration [uc/gm./100 mc adminis- 
tered) as a function of time. A typical 
curve is shown in Figure 1. The srd for 
any desired time interval is obtained 
by a planimetric determination of the 
area under the curve for the interval and 
substitution into the following expression: 
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Specific radiation 
dose to blood = radiation delivered/100 
me ['*! administered 
0.599 XX area under 
specific blood I'*! con- 
centration curve [yc 
hr./gm./100 mc} 


The radiation delivered during the period 
subsequent to withdrawal of the last blood 
sample is calculated on the assumption 
that the isotope within the blood is in a 
biologically steady state. While usually 
not valid, this convenient assumption will 
generally result in only a small error in the 
total srd. The error is particularly small 
when the I'*! concentration in the terminal 
sample is relatively low. 

Under these conditions, according to the 
calculations previously shown for the beta 
and the gamma radiation, the srd delivered 
to the blood for the interval from the last 
sample to the time when the blood no 
longer contains I'*!, will equal 125.1 S; + 
1/2 (81.5) S; = 166 S;, where S; is the 
observed specific I'*! concentration of the 
final blood sample drawn. 

The total radiation delivered following 
administration of a particular dose of I'*! 
is the product of the srd [rep/100 mc] and 
the number of 100 me I'*! administered. 
Figure 1 illustrates a representative calcu- 
lation of srd and radiation delivered to the 
blood following a dose to a patient. Com- 
plete calculations for the srd and blood 
radiation are presented, based on the areas 
under the specific blood radioiodine concen- 
tration curve for two intervals, 0-2 days 
and 2-25 days after ingestion of the radio- 
iodine. 

The calculated radiation dose to body 
tissue will depend to a marked degree on 
the value of C,/C, used. If the average 
tissue concentration of radioiodine were 
exactly half that in blood, the beta ray 
dose to tissue would be half that to blood 
and it can easily be shown that the cal- 
culated combined beta and gamma radia- 
tion dose to tissue would be 0.62 that to 
blood. However, because of the uncer- 
tainty in C,/C,, which is probably some- 
what less than 1/2, we have assumed that 
the generalized body radiation is half of 
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the calculated dose to the blood. An 
identical ratio will, of course, be found for 
the specific radiation dose to the body. 

The radiation delivered by the gamma 
rays from the I'*! which may be concen- 
trated in the thyroid gland has not been 
included in the above calculations. From 
values given by Bush (21), this source will 
deliver radiation to the body at an average 
rate of about 4 mr/mc hr. For a euthy- 
roid patient, the thyroidal radioiodine may 
contribute a maximum of roughly 3 r/100 
me, much less than the radiation received 
from radioiodine in the blood and non- 
thyroidal tissue. 

Following Bush (21), one can show that 
the generalized whole-body radiation rate 
from I'*! in the bladder is approximately 
6 mr/me hr. The maximum generalized 
body srd delivered by this source is about 
7 r/100 me, which is small relative to 
the srd received from I'*' in the blood and 
in other tissues. The gamma radiation to 
organs close to the bladder will be very 
much higher than this average value. 

Marinelli and Hill (1) have used an 
approximation (12) to calculate the radia- 
tion dose at the center of a model human 
trunk, which they have assumed to be a 
cylinder 60 cm. high and with a radius of 
20 cm. The total gamma and beta ray 
radiation reported by them is 1.63 times 
as large as the combined radiation which 
would be obtained by use of the method 
adopted in the present study 

This difference in the calculated radia- 
tion dose is due to (a) our use of the 
Metzger-Deutsch decay scheme for I!*! 
instead of the earlier one of Downing, 
Deutsch and Roberts (22), (6) use of 
the average gamma ray dose over the 
entire body instead of the maximum 
value of the gamma dose found at the 
center of a rather large model patient, and 
(c) the assumption that the average tissue 
concentration of I'*! is half that in whole 
blood instead of being equal to the blood 
concentration. 

Included in our series are data for four 
doses of radioiodine which consisted of a 
mixture of I'*! and I!*° (12.4 hour half-life). 
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In Tables II and IV, the I'!*® doses are 
italicized. Since the tissues are unable to 
differentiate among the various iodine iso- 
topes, the fraction of the administered 
iodine, stable or radioactive, present in a 
gram of tissue is independent of the iso- 
tope used. However, the radiation de- 
livered by the short-lived isotope, or a 
mixture of the two isotopes, will be less 
than for a similar concentration of I'*! 
alone. In order to compare biological 
effects of these four doses with the effects 
of the 65 I'*' doses administered, the radia- 
tion to the blood in all cases has been cal- 
culated by use of the physical factors for 
I'*!_ Consequently, the actual radiation 
from the doses of mixed isotopes is less 
than that herein reported. 


ERROR ESTIMATIONS 


The following are the principal sources of 
error in determination of the radiation 
delivered to the blood: (@) weighing and 
preparation of sample; (0) determination 
of the relative counting rate of the blood 
sample and the administered dose; (c) 
drawing of the most representative curve 
of specific I'*! concentration vs. time on the 
basis of the observed points; (d) plani- 
metric determination of the area under 
this curve; (e) determination of the bio- 
logical and physical factors relating radia- 
tion dose to the area under the curve. 

We have measured the I'*! concentration 
in two closely spaced blood samples taken 
after the blood concentration has become 
relatively constant. From the results, we 
estimate the uncertainty in procedures 
(a) and (6) to be approximately 3 per cent. 
Duplicate independent plotting and deter- 
mination of areas have shown the average 
uncertainty in procedures (c) and (d) to be 
approximately 10 per cent. 

The following components contribute to 
the uncertainty in procedure (e). 

In order to compare the amount of 


radiation received from radioiodine doses 
given to different patients, the same factor 
has been used throughout to convert the 
area under the curve to specific radiation 
data 


received. Using Bush's (13), it 
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TaBLE I: CRITERIA FOR GROUPING OF PATIENTS 
AccORDING To I'*! UptaKE IN THYROID GLAND AND 
IN METASTASES FROM THYROID CARCINOMA! 


I'*' Uptake 
Group Status in Thyroid 
Gland 
Allor Most of Thyroid Gland Present 
I Without uptake in metastases >10%, 
Il With uptake in metastases >10% 
All or Most of Thyroid Gland Absent 
Illa Partial ablation; without uptake 
in metastases 3-10°%? 
IIld Total ablation; without uptake 
in metastases <3? 
IV Partial or total ablation; with 
uptake in metastases <10% 
V Total ablation; cessation of up- 
take in metastases <3% 
Hyperthyroid Gland (Non-Neo- 
plastic 
VI Without metastases >45°; 
(24 hours) 


1 Uptake in the thyroid gland and in metastases is 
demonstrated and measured with a Geiger counter, 
usually two days after administration of a tracer dose 
of I'*! 

? This criterion is based on our studies showing that 
patients having an uptake of less than 3°, two days 
after the test dose, o1 less than 1°; on the third day, 
probably have no significant amount of residual 
thyroid tissue 


can be shown that the maximum variation 
from the standard conversion factor be- 
tween area and srd is only 8 per cent for 
patients varying from 40 to 100 kg. in 
weight and from 140 to 200 cm. in height. 

The calculated gamma radiation dose 
delivered to the blood depends also on the 
value used for C, C,. An extreme varia- 
tion in this ratio, from 1.0 to 0.0, will 
produce a variation of only +25 per cent 
in the calculated value of total blood radia- 
tion. The calculated results for the gen- 
eralized body radiation will, however, be 
approximately proportional toC,/C,. For 
example, a 50 per cent uncertainty in this 
ratio will produce an uncertainty of about 
40 per cent in the calculated whole-body 
radiation. 

In the preceding discussion, the assump- 
tion has been made that all beta radiation 
from the blood I’*' is completely absorbed 
within the blood. If this assumption were 
grossly invalid, it would result in a de- 
crease of the beta ray energy absorption in 
blood, and hence in the calculated radia- 
tion dose to blood. The accurate calcula- 
tion of the magnitude of the resulting 
correction, which involves the variation 
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in beta ray dose, as well as in the relative 
blood content with blood vessel size, is 
quite difficult. However, Gregersen (23) 
has stated that only 10 to 15 per cent of 
the blood in the vascular bed is in cap- 
illaries and other small vessels. The 
correction for incomplete beta ray absorp- 
tion within small vessels is further reduced 
by the following considerations: (a) the 
blood in the small vessels also absorbs beta 
rays from extravascular I'*', whose con- 
centration has been shown to be about 
half that of vascular radioiodine; (4) part 
of the blood in small vessels is contained 
within organs, such as the liver, which are 
so vascular that the blood in each cap- 
illary is not only irradiated by the blood 
which it contains, but by beta rays from 
blood within the many capillaries surround- 
ing it. For these reasons, the undeter- 
mined but probably small correction of 
the radiation dose, to account for incom- 
plete beta ray absorption within the blood, 
has not been made. 

Any uncertainty in basic physical quan- 
tities relating to the I'*' decay, such as 
half-life and disintegration energy, will 
affect the uncertainty in calculations for 
all doses in the same manner. Use of the 
most recent values (9, 11) of the disin- 
tegration scheme of I'*! would reduce the 
calculated radiation dose by 3 to 6 per 
cent. 

From the above considerations, we 
estimate that the maximum uncertainty in 
the determination of the blood radiation 
dose may be about 50 per cent when the 
blood samples have been obtained for sev- 
eral days following ingestion of I'*'. In 
most instances the uncertainty will be 
less. 

RADIATION 


BLOOD AND BODY 


In order to investigate the correlation 
between srd and thyroid status and up- 
take in metastases, we have grouped our 
patients according to the criteria given in 
Table I. The radiation delivered to the 
blood for all radioiodine doses studied is 
listed in Table II, together with the patient 
status. 
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. TABLE Il: RADIATION DELIVERED TO THE BLOOD DURING RADIOIODINE THERAPY 


) I* Dose Specific Radiation Dose (SRD 


. 


Total 


rep 100 mc 
: Radiation 











Patient, Sex Cumu Group Days Del , 
» iverec 
and Age Date Activity lative Followed 0-24 24-48 2 Days _ “~ . 
y wse 
. me?) Activity hr hr to Last Pointto Total‘ 
- rep 
i me Point Infinity ' 
R. A., F, 30 4/10/47 103 105 I 21 14.6 2.0 11.6 0.6 29 30 
B. A., F, 21 9/3/48 57 60 I i 25.2 18 1.4 5.8 37 21 
4/17/50 76 138 IIIb 5 18.7 2.8 0.6 0.3 22 7 
- A. Be., F, 59 1/13/47 70 75 IV 18 22.1 6.0 7.3 1.5 37 26 
2/19/48 99 243 IV 35 15.9 8.2 61 1.2 7 74 
4/14/48 81 326 IV 3 25.¢ 10.2 5.0 2.8 &3 “7 
- 5/19/48 131 157 IV 23 28.0 11.8 35.8 3.4 78 10+ 
6/29/50 151 ? 060 IV 25 15.3 8.7 56.4 19 8 120 
4. BI, F, 55 8/6/52 69 73 II 23 30.7 9.0 68.¢ 8 114 79 
’ 8/28/52 62 135 IV 13 19.1 19.0 34.8 1b. 118 74 
l j 1B, M,48 | 11/2/50 90 92 I 20 8.2 1.7 15.3 2.3 27 2 
' 
> | R. B., F, 28 11/17/52 1 4 VI 7 4.2 8.7 58.5 106.2 177 7 
. i B. Bo., F,55 | 2/11/48 94 a6 Illa 10 15.4 1.8 2.2 2.1 22 20 
] | B. Br., M, 50 $/28 44 55 83 I\ 1 14.5 
: 3 105 
} 1/6/47 19 214 IV 12 25.4 5. 2.1 9.8 13 2 
| il 
; | 11/11/48 95 123 V 2 27.8 7.0 
; i itl 
i 1/27/50 178 632 Vv 19 26.3 5.9 11.3 14 ' st 
tii 
. | 45 51 164 822 V 13 26.3 8.0 0.2 8.4 ‘ 10 
; Wil 
' 
A.C., M, 60 2/2/50 27 139 IV 8 22.0 8.1 $4 0.4 34 42 
S.C., F, 5 4, 14°50 108 229 IIIb 7 1 9.4 3.4 0.5 10 42 
S. D., F, 73 4/1648 16 23 VI 7 11.3 7.4 32.4 10.3 92 14 
: M. E., F, 34 10/9/50 s 8 VI 22 15.0 22.1 88.1 19.9 145 11 
1/25/51 10 18 VI 11 14.9 19.5 121.2 HH4 222 21 
, J. I M, 58 3/1347 100 110 I 21 17.9 2.6 8.7 1 ¢ 30 th) 
: ; 7/11/47 97 302 IV 17 17.8 5.9 31.1 Hf 61 ’ 
’ $ 11/20/47 06 199 IV 21 19.8 3.3 10.8 1.4 st 34 
41/7/48 89 500 IV 22 21.7 3.8 15.0 0.7 $1 i7 
A. F., F, 66 1/27/51 153 196) IV 14 28.1 8.4 11.6 3.7 52 7 
} | 6/8/51 122 323 IV 13 20.9 7.0 7.2 0.8 3 $4 
. D.G.,F.50 | 6/11/48 12 14 I 3 14.1 2.0 0.6 3.3 20 2 
H L. G., M, 5# 12/18/47 97 98 I D 23.0 8.6 3.4 2.7 38 aT 
' A.K.,F,65 | 6/20/46 7 7 vi 2 15.8 1.2 
15 15 
8/31/45 28 35 VI 10 15.8 1.8 ‘.2 58 27 7 
15 
| ' F.L., F, 49 12/20/49 43 743 IV 8 28.6 8.1 5.9 1.6 4 is 
} L. L.. F, 33 1/19/47 10 12 I 4 26.3 5.8 3.8 5.8 42 ; 
: 10/29/47 94 380 IV ti 11.5 8.1 16.8 20.0 66 iS 
12/18/47 50 $31 IV 5 290 6 5.0 98 21.8 Oh 33 
6/17/48 20 159 IV 1 26.0 
B. L., F, 61 3/17/49 95 156 IV 6 164 >.4 ,.8 11.5 30 iT 
FE. M., F, 39 3/16/51 s 8 VI 13 11.0 7.7 0.3 31.4 100 8 
S. M., M, 47 6/1/50 10 10 VI 21 6.3 &S.8 86.5 10.1 rie 11 
9/6 '50 9 19 VI 18 10.6 10.6 95.5 16.2 133 12 
R. M., M, 38] 9/22/49 68 70 I 23 12.7 2.1 19.5 14 3 25 
' 11/11/49 54 127 Illa 8 12.9 10.7 6.8 ; 0 30 Is 
B.N., F 55 2/16/50 197 221 IV 30 18.9 7.6 50.3 18 70 1 
3/31/50 208 132 IV il 20.1 7.8 73.4 7 152 she 
5/18/50 193 626 IV 22 22.2 11.7 866 8.7 129 249 
6/23/50 198 IV 22 22 1 10.2 57.2 59 O5 188 
8/24/50 168 995 IV 20 20.2 20.3 137.0 18 1s82 305 
11/2450 93 1,090 IV 21 17.0 7.3 51.2 Tae | a2 77 
1/24/51 80 1,182 IV 31 24.0 10.1 92.4 02 127 113 
] © . 
A. Ols., F.4d) 3/19/51 7 7 VI 13 14.9 1.2 82 5.4 30 2 


lable continued on page 804 
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TABLE II: RADIATION DELIVERED TO THE BLOOD DuRING RADIOIODINE THERAPY (Continued 


S. M. Serpiin, A. AARON YALOW, AND EDWARD SIEGEL 


December 1954 








I* Dose Specific Radiation Dose (SRD) 
a = Sa (rep/100 mc) Total 
Patient, Sex, Cumu Group? Days ———— -| Radiation 
and Age’ Date Activity lative Followed 0-24 24-48 2 Days Last | Delivered 
(me?) Activity hr. hr. to Last Point to Total‘ by I* Dose 
(me?) Point Infinity (rep) 
L. O., F, 41 [ 11/20/46 108 110 II 15 13.9 2.1 13.7 3.5 33 36 
12/6/46 65 175 IV 13 25.8 6.5 1.8 0.6 37 25 
A. Olz., M, 76 6/27/50 10 10 VI 13 11.1 2.5 26.1 17.1 57 6 
T. P., F,32 }] 5/12/52 5 6 VI 22 6.3 2.7 96.0 6.5 110 6 
S.S., F, 40 4/18/50 19 75 IV 7 18.0 2.8 ‘.3 7.4 33 6 
5/4/50 91 167 IV 2 16.5 3.4 9.5 5.4 35 32 
6/15/50 186 355 IV 20 20.1 $.0 6.2 1.0 31 58 
M. S., F, 57 1/3/46 4 108 IV 4 30.9 7.7 4.5 10.2 54 2 
220 
3/16/46 40 148 Iv 2 26.3 6.2 
48 268 
8/31/46 57 225 Iv 27 26.4 4.1 11.9 1.1 43 25 
268 
9/28/46 63 288 IV 13 25.9 4.8 5.3 3.6 39 25 
268 
10/11/46 94 382 tv 19 25.6 8.0 11.8 2.0 48 15 
268 
12/26/46 65 447 IV 12 32.3 10.2 14.8 7.6 65 42 
268 
1/7/47 51 498 TV 11 33.9 10.0 18.1 12.3 75 38 
268 
6/26/47 96 598 at 15 27.2 9.1 17.8 6.8 61 58 
268 
D. S., F, 19 12/29/47 85 86 Il 18 13.8 2.6 16.1 2.3 35 30 
W.S., M,58 | 11/2/50 20 92 I i 19 19.1 4.2 11.4 2.5 38 34 
E. S., F, 36 6/19/50 8 s VI 23 2.2 1 12.1 6.5 22 : 
8/28/50 8 15 VI 12 3.8 1.4 2.3 13.2 30 2 
A. V., M, 46 | 7/10/47 48 51 I 12 10.6 2.6 10.7 10.1 34 16 
S. W., F, 40 1/8/48 87 90 II 11 15.0 3.9 20.0 12.3 51 45 
1/22/48 94 184 IV 22 21.3 4.3 5.5 0.4 31 30 
3/3/48 128 314 IV 13 24.6 8.4 5.3 1.4 39 50 
4/28/48 89 405 IV s 24.5 4.8 5.5 4.1 38 34 
2/10/49 83 715 IV 15 18.7 2.6 3.4 5.8 30 25 
5/25/50 196 1,023 Vv 13 25.6 4.0 2.2 0.5 32 64 
| 10/13/52 77 1,825 IV 17 19.9 4.2 1.4 0.1 26 20 
1/5/53 101 1,990 IV 8 18.5 2.8 0.7 0 22 22 
D. Y.,F.68 | 7/15/46 29 30 | IV 1 |} 18.6 
10 um | 
7/23/46 30 61 IV 1 23.7 
"1 
12/11/46 120 198 IV 12 | 15.0 4.3 30.8 22.4 72 86 
{ 





! At first dose. 

? Italicized values indicate I'* 

See Table I for criteria used in grouping. 

4 For blood concentration curves followed for less than 3 days 
in view of its large inherent uncertainty 


Terminology of Table II: Italicized values of I* 
dosage in the columns labeled “‘Activity’’ and 
“Cumulative Activity” indicate I’. The column 
captioned “Cumulative Activity” lists the total 
administered activity up to and including the 
particular dose tabulated. It includes radioiodine 
doses following which blood studies were not con 
ducted and hence will total more than the sum of 
the activities of the individual doses tabulated. 
The status of the patient is classified according to 
the scheme of Table I and is given in the column 
headed “Group.” The specific radiation dose, 


defined as the number of rep delivered for each 100 


after ingestion of I! 


the total srd delivered has not been calculated 


me I!%! administered, is given for the various time 
intervals indicated. The last column gives the 
total radiation delivered to the blood by the tabu- 
lated dose of radioiodine. It is the product of the 
total srd and the number of 100 mc obtained from 
the “Activity” column. 


For patients with metastatic thyroid 
carcinoma whose blood radioiodine con- 
centration was studied for at least four 
days following a therapeutic dose, the 
specific radiation dose to the blood, de- 
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livered during the period from ingestion of 
the isotope until its concentration in the 
blood is negligible, has varied from 
20 to 182 rep per 100 mc administered. 
The average value was 56 + 34° rep/100 
mc. Some hyperthyroid patients (Group 
VI) show higher values of srd. Marinelli 
and Hill (1) in their study of 32 doses 
administered to 20 patients with thyroid 
carcinoma report an average srd of 108 
rep/100 mc. Their average srd, when 
modified to conform to the assumptions 
and factors used in the present study, 
equals 66 rep/100 me. 

The radiation following a single thera- 
peutic dose has been calculated to be as 
high as 316 rep to the blood, and approxi- 
mately half as high to the whole body, if 
one assumes that the blood I'*' concentra- 
tion is twice that in tissue. This radia- 


tion was delivered after administration of 
208 me of I'*!, the largest single dose in 
our series (Patient B. N., 3/31/50), result- 
ing in the second largest srd to blood (152 
rep/100 mc) and a generalized body srd 


of c. 76 rep/100 me. 

A generally accepted value for the 
median lethal dose of external radiation 
to man is 400 r, when delivered within a 
very short time (24). Even for the above 
patient (B. N.), delivery of an equivalent 
amount of whole-body radiation would 
probably require over 500 me of I'*', a 
quantity several times higher than our 
usual doses (100-120 me). It is also prob- 
able that the LD 50 for radiation from I!*! 
would be higher than 400 rep, since with 
this isotope the radiation is delivered 
over a period of approximately two weeks, 
with one-third to one-half being delivered 
in the first two days after administration. 
It would seem, however, that I'*! doses 
exceeding 250 mc might deliver generalized 
body radiation close to 200 r (24), the 5 
per cent lethal dose for short duration 
exposure, to patients having a high blood 
srd and a high ratio of tissue to blood radio- 
iodine concentrations. 

Rawson, Rall, and Peacock (2) have 
Stated that in prescribing a therapeutic 


* Standard deviation. 


BLoop RADIATION DosE DURING RADIOIODINE THERAPY 


SO5 


dose of I'*' they restrict the amount of 
radioactive iodine to a level which, on the 
basis of a tracer dose, they calculate to 
deliver less than 500 rep to the blood. 
This limitation is a desirable one. How- 
ever, inasmuch as these investigators have 
used the factors and assumptions of 
Marinelli and Hill (1), which will give 
results for the blood srd 1.63 times as 
high as those of the present study, we 
believe that they have overestimated the 
calculated blood radiation dose delivered 
to their patients.‘ 

In order to compare the generalized 
body radiation calculated from blood con- 
centration curves with that determined 
from urinary excretion data, concurrent 
studies of the blood and urine were made 
following 7 post-thyroidectomy doses to 
5 hospitalized patients with slightly func- 
tioning or non-functioning metastases. In 
our calculations the assumptions were 
made that all I'*' not excreted in the urine 
was uniformly distributed in the body and 
that the body srd was one-half that cal- 
culated for the blood. 

The body srd as calculated from the 
urinary excretion was 2 to 11 times higher 
than that calculated from the blood data. 
A part of this discrepancy might be due to 
concentration of the isotope in undetected 
metastases. We believe, however, that it 
is primarily attributable to the faulty 
assumption inherent in the calculations 
from urinary data, 7.e., that all I'*' not 
found in the collected urine is uniformly 
distributed in the body. Furthermore, 
for thyroidectomized patients whose radio- 
iodine retention is small, failure to collect 
all of the urine, though causing only a 
small per cent error in determination of the 
urinary excretion, can result in a large 
systematic per cent error in the calculated 
I'*! retention, e.g., a 5 per cent loss in 
collection, reducing the calculated excre- 


4In publications which have appeared since prepara- 
tion of this manuscript (Tr. Am. Goiter A., 1952, pp. 
290-304; Am. J. Roentgenol. 70: 274-282, August 
1953), these investigators have indicated that they 
now employ a different method for calculation of the 
blood radiation dose, giving somewhat reduced values 
for the calculated radiation. 
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TABLE III: RELATION OF LEUKOPENIA TO BLOOD 
RADIATION IN 14 PATIENTS EXTENSIVELY TREATED 
WITH RADIOIODINE 


Range of Blood 
Number Irradiation Prior to 
of Onset of Leukopenia 
Patients Duration Total 
(months) Dose (rep) 


Degree of 
Leukopenia 


None (WBC >4,000) 6 3-66 60—- 600 
Mild (WBC: 3.000—4,000) 
Transient (duration 


<1 month) 3 1-16 50- 250 
Persistent (duration 
>1 month) 6 3-21 90-1 , 250 


Severe (WBC <3,000) 
Transient (duration 
<1 month) 
Persistent (duration 
>1 month) 2 5-16 175-1 ,600 


3-23 70-1 ,250 


tion from 95 per cent to 90 per cent, will 
double the calculated retention of the ]!*!. 
We therefore believe that the body radia- 
tion calculated from blood concentraton 
is more accurate than that calculated from 
urinary excretion. 


HEMATOLOGIC EFFECTS OF BLOOD 
IRRADIATION 


In this paper, the hematologic effects of 
radioiodine therapy in our series will be 
briefly presented. A more detailed pub- 
lication on the subject is planned. 

In order to correlate the observed hema- 
tologic effects with the radiation dose 
received by the blood, we have estimated 
the cumulative blood radiation preceding 
various dates during the course of ['*! 
therapy. The total radiation is estimated 
by averaging the blood srd’s delivered prior 
to the time in question and multiplying 
by the cumulative activity administered. 

It has been our practice to restrict the 
amount of I'*! administered at one time 
to a patient to a maximum of about 200 
mc. We have observed no untoward 
effects other than a temporary leukopenia 
following a single therapeutic dose, the 
largest one of which in our series was 208 
mc administered to B. N. on 3/31/50. 

The largest total amount of I'*! received 
by one of our patients was 2,300 mc over a 
period of two and a half years (Patient 
A. Be.). Another (S. W.) has received 
2,000 me during the past five years. Al- 
though these two patients received an 
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estimated blood radiation dose of 1,600 
rep and 650 rep, respectively, no lasting 
effects on the hematopoietic system were 
observed. 

To patient B. N. we adminstered 5 doses 
totaling almost 1,000 mc over a six-month 
period (February 1950 to August 1950) 
We have reported (25) the striking re- 
gression of the disease, with subsequent 
onset (June 1951) of a severe persistent 
leukopenia after delivery of about 1,600 
rep to the blood. The leukopenia per- 
sisted for almost two years (September 
1950 to August 1952) in either a mild or 
a severe form. For this two-year period, 
the patient received radioiodine (300 mc) 
only during the first nine months. In 
April 1953, she showed marked anemia, 
which improved after several transfusions 
of whole blood. 

In our series of 14 patients who were 
extensively treated with radioiodine, 6 
showed no leukopenia (WBC<4,000) at 
any time during the course of therapy. 
In the others mild or severe leukopenia 
(WBC<3,000), transient or persistent 
(duration greater than one month), devel- 
oped after amounts of blood radiation 
shown in Table III. 

The wide range of radiation resulting in 
leukopenia is undoubtedly a reflection of 
the great variability in radiosensitivity of 
the hematopoietic systems of individual 
patients. Variations in the length of time 
required for delivery of the radiation, and 
the initial hematological status of the 
patients, are important contributing fac- 
tors. 

One patient (J. F.) received, over a four- 
year period, a blood radiation dose esti- 
mated roughly at 600 rep following a total 
of 1,450 me I'*', Although never during 
the course of radioiodine therapy was there 
evidence of leukopenia, he died with ter- 
minal subacute myelogenous leukemia. 
Since this is the only case, to our knowledge, 
of leukemia in a total of several hundred 
recorded patients with carcinoma of the 
thyroid treated with radioiodine, one can 
at present make no statement regarding 
any possible correlation between radio- 
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TaBLE IV: VARIATION 








Date of 
Dose! 


9/3/48 
17/50 

/13/47 
19/48 
14/48 
19/48 
29/50 


Cree tom de 


mo 
' 
on 


6/20/46 
8/31/46 
1/19/47 
10/29/47 
12/18/47 
6/1/50 

9/6/50 

9/22/49 
11/11/49 
2/16/50 
3/31/50 
5/18/50 
6/23 /50 
8/24/50 
11/24/50 
1/24/51 

11/20/46 
12/6/46 
4/18/50 
5/4/50 

6/15/50 
1/3/46 

3/16/46 
8/31/46 
9/28/46 
10/11/46 
12/26/46 
1/7/47 

6/26/47 
6/19/50 
8/28/50 

1/8/48 

1/22/48 
3/3/48 

4/28/48 
2/10/49 


5/25/50 


Group 


srd for Reference Dose! 


0Q-2d 

I 1.00 

IIIld 0.72 
IV 1.00 
IV 0.87 
IV 1.24 
IV 1.42 
IV 0.82 
II 1.00 
IV 1.72 
IV 1.00 
V 1.09 

\ 1.06 

V 1.13 

VI 1.00 
\I 0.93 
I 1.00 

I\ 1.15 
IV 1.13 
IV 1.24 
IV 1.00 
IV 0.74 
VI 1.00 
VI 1.05 
I 1.00 

IV 0.61 
IV 1.08 
\I 1.00 
\I 1.40 
I 1.00 

IIIa 1.59 
IV 1.00 
IV 1.31 
IV 1.59 
lV 1.68 
IV 2.10 
IV 0.86 
IV 1.29 
II 1.00 
IV 2.02 
iv 1.00 
IV 1.13 
IV 1.15 
IV 1.00 
IV 0.84 
IV 0.75 
IV 0.80 
IV 0.87 
IV 1.11 
IV 1.05 
IV 0.94 
VI 1.00 
VI 1.44 
II 1.00 
IV 1.36 
IV 1.74 
IV 1.54 
IV 1.12 
V 1.56 
IV 1.27 
IV 1.12 
IV 1.00 
IV 1.33 
0.84 


IV 


' The date of the reference dose for srd is in italics. 


° 


* For these patients, measure 
chest and hence are high by 


ments over the thyroid include radiation from metastases in 
an indeterminate amount. 


' Thyroidal accumulation of radioiodine impossible to determine. 
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OF SRD witH FUNCTIONAL STATUS OF THYROID 





srd 


2d 


| 


Oh 


Inf. 


00 
11 
00 
40 
40 
410) 
70 
00 
68 
00 


99 
40 
OO 
70 
00 


26 
OO 
02 


00 
80 
30 
00 

15 
00 


00 
38 
83 
18 
73 
10 
‘8 
00 


00 
30 
62 


OO 


90 
56 
94 
53 
07 
67 
00 
37 
00 
18 
21 
30 
29 
O81 


046 


031 


Total 


1.00 


0 





GLAND AND THYROID METASTASES 


60 
00 
23 
10 


25 


.00 


04 
00 


03 
46 
OU 
53 
OO 
99 
14 
25 
OO 
82 


&8Y 


1.41 


14 


.00 


39 
00 
61 
78 
66 
60 
62 
51 
43 


— Thyroid 
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TABLE V: EFFECT OF THYROIDECTOMY ON SPECIFIC 
RapDIATION Dose (SRD) 








Number of Number of 
Doses Patients 
Period In- De- In- De- 
creased creased creased creased 
srd 
I'3! Uptake (0—2d) 
I'31 Release (after 2d) 2 
Total irradiation time 2 


iodine therapy and the onset of leukemia.* 


EFFECT OF THYROIDECTOMY ON SRD 


The effect of thyroidectomy on radiation 
delivered to the blood of 5 patients 
(B. A., A. BL, J. F., R. M., L. O., and 
S. W.) was studied. For these patients, 
blood curves were available on the I['*! 
dose employed to effect a radioiodothy- 
roidectomy and on a total of 13 post- 
thyroidectomy therapeutic doses. Blood 
radioiodine concentrations were deter- 
mined for periods of four to twenty-three 
days following I'*! administration. 

The srd for each dose was determined for 
three periods: (a) the period of radioiodine 
uptake by the thyroid, which we have 
taken as the initial forty-eight hours after 
I'5! ingestion; (d) the period of radioiodine 
release by the thyroid, 7.e., the interval 
following the initial two days; (c) the total 
time of irradiation. For every patient and 
for each of these three intervals, a com- 
parison was made of the srd delivered by 
the thyroidectomizing dose and by sub- 
sequent therapeutic doses of I'*'. Only 
differences in srd exceeding 15 per cent 
were considered to be significant. 

Table IV lists the srd on each dose rela- 
tive to that delivered for the given time 
interval on the reference dose, the date of 
which is italicized. 

Changes during the first period, the 
uptake phase, primarily reflect changes in 
the pattern of iodide removal from the 
blood by the thyroid gland. A rise or fall 
during the second period is related to a 
change in the pattern of release of I'* 
into the blood stream from the thyroid. 


5 Since this paper was submitted for publication, 
subacute myeloid leukemia developed in another pa- 
tient in our series (B. L.) after five years of radioiodine 
during which a total of 1,600 mc of I'*! was received. 
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The third value indicates changes in the 
overall pattern. 

The results of this study are presented 
in Table IV and summarized in Table V. 
They show that the blood radioiodine 
concentration, and hence the associated 
srd, is nearly always lower during the up- 
take period of a thyroidectomizing dose 
than during the same interval following a 
therapeutic dose to the same patient after 
the thyroid has been ablated. This phe- 
nomenon can be explained by considera- 
tion of the metabolism of the administered 
radioiodide. Radioiodide clearance from 
the blood is performed primarily by the 
thyroid gland or functioning thyroid metas- 
tases and by the kidneys. When the 
thyroid gland is removed, the administered 
radioiodide will remain in the blood for a 
longer period, thus increasing the I'*! con- 
centration and, secondarily, the radiation 
delivered to the blood. 

If all other factors, especially renal 
function, remain unchanged, and if up- 
take by metastases is negligible relative 
to that of the thyroid gland, it can be 
shown by consideration of the thyroidal 
and renal radioiodide clearance rates that 
the ratio 
srd for initial 2 days after pre-thyroidectomy I'*! dose_ 
srd for initial 2 days after post-thyroidectomy I'*! dose 
is approximately equal to the difference 
between 100 per cent and the per cent of 
the pre-thyroidectomy dose taken up by 
the thyroid gland at one day. Considering 
the relatively large experimental uncer- 
tainties inherent in the comparison, very 
rough agreement with this expectation has 
been observed. 

This two-day increase in blood radio- 
iodine concentration is partially responsi- 
ble (26) for an increased I'*! uptake by 
thyroid metastases, which has been ob- 
served (27, 28) to occur following thyroid- 
ectomy. 

In contrast to the results during the 
uptake period, we find that during (0), the 
release phase of a thyroidectomizing dose, 
the srd is higher, in most cases, than that 
delivered during this phase of a thera- 
peutic dose subsequently administered to 
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the same patient. This finding is con- 
sistent with the following hypothesis: 
In the presence of the normal thyroid, 
much of the circulating blood radioiodide 
will be removed initially by the gland and 
eventually released into the blood as 
protein-bound radioiodine, thus elevating 
or maintaining the blood I'*' level for a 
considerable time. Following  thyroid- 
ectomy, however, there will be no such 
release of protein-bound I'*' into the 
blood, and the radiation will tend to be 
less. 

On the other hand, following thyroid- 
ectomy, the blood levels of I'*' during 
the release phase may be as high as, or 
higher than, during the release phase of the 
thyroidectomizing dose. Such a case could 
be explained by occurrence of one or both 
of the following mechanisms: (a) the 
hormonal synthesizing function of all the 
metastases might become as great or 
greater than that of the original thyroid 
gland; (b) the considerable decrease in the 
size of the pool of stable iodine in the body 
would cause an increase in the specific 
activity of I'*! retained in the metas- 
tases and hence an increased I'*! content of 
a given amount of thyroid hormone 
secreted. One might expect that in such a 
case the blood levels for succeeding doses 
will vary with the change in the functional 
status of the thyroid metastases and their 
total I'*' content. 

As shown in Table IV, we have found no 
marked change in the total srd delivered 
during the irradiation following a thyroid- 
ectomizing dose and the total srd follow- 
ing subsequent doses of I'*!. This con- 
stancy of the srd results from the reversal, 
at about two days, of the relative magni- 
tudes of the blood radioiodine concentra- 
tion curves for pre-thyroidectomy and for 
post-thyroidectomy doses of I'*'. 


CHANGES IN SRD DURING COURSE 
OF RADIOIODINE THERAPY 


Since the srd depends on the blood 
radioiodine concentration, one might a 
priort expect some changes in srd as 


therapy proceeds in a given patient. The 
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blood radioiodine curves on _ successive 
doses to a group of metastatic thyroid 
carcinoma patients (A. Be., B. Br., J. F., 
B. N., S. S., M. S. and S. W.) extensively 
treated with radioiodine were analyzed for 
a possible significant change in the srd as 
therapy progressed. The data in Table IV 
do not reveal such a trend. 

For 3 hyperthyroid patients in Group VI, 
without carcinoma (M. E., S. M., and 
E. S.), for whom the srd’s were calculated 
on successive therapeutic doses, the srd on 
the second therapeutic dose was from 20 
to 50 per cent higher than on the first 
therapeutic dose. 

A possible explanation for this unantici- 
pated rise in srd may be a decrease in the 
amount of I'*” in the thyroid gland 
produced by the preceding therapy, causing 
a rise in the specific activity of the 
thyroidal radioiodine. In spite of small 
decreases in the total rate of secretion of 
thyroid hormone, there would be an in- 
creased PBI'*' concentration in blood due 
to the rise in the specific activity of the 
hormone. 


SRD, THYROID FUNCTION, AND 
BIOLOGICAL HALF-LIFE 


The srd is essentially a measure of the 
time integral of the radioiodine concentra- 
tion in the blood. In order to determine 
whether the srd is correlated with thyroid 
function, we have analyzed the srd result- 
ing from 10 therapeutic doses to 7 non- 
cancer patients with hyperthyroidism, all 
of whom had a twenty-four-hour thyroid 
uptake exceeding 55 per cent of the 
administered I'*'. Hyperthyroid patients 
were chosen because of technical simplicity. 
Since the srd depends on the radioiodine 
concentration in the blood, and since after 
the first two days following ingestion of the 
dose the blood I'*' is primarily protein- 
bound iodine, having been previously 
taken up and released by the thyroid gland, 
a correlation was sought among: (a) the 
srd delivered after the initial forty-eight 
hours, (6) the biological half-life of the 
isotope within the thyroid gland, and (c) 
the one-day thyroid uptake. 
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Taste VI: SRD, BroLtocicaL HALF-LIFE, AND 
Tuyroip Uptake OF ['*! In HYPERTHYROID PATIENTS 


SRD : 
after Bio- 24-Hour 
' Date of — Initial ‘08a! Thyroid 
Patient Dose 2 Days alf- Uptake 
(rep 100 wife ( Y, ) 
mc) (days) 
E. S. 6/19/50 19 60 82 
E. S. 8/28/50 26 40 76 
A. Ols 6/27/50 53 22 60 
Ss. D 4/19/48 72 20 88 
E.M 3/16/51 82 14 79 
S. M. 6/1/50 oT 10 gs 
M. E. 9/23 /50 108 9 55 
Ss. M 9/6/50 112 8 72 
R. B 11/17/52 165 28 98 
M.E 1/21/51 187 3 64 


For these 7 hyperthyroid patients 
(Table VI), the srd from two days to 
infinity is, with one exception, inversely 
related to the biological half-life of the 
isotope. This observation is in agreement 
with the expectation that the blood I'*! 
concentration will rise with an increased 
rate of release of the isotope from its depot 
within the thyroid gland. 

Table VI shows no decided correlation of 
srd during the release phase with twenty- 
four-hour uptake of radioiodine. 

In an extension of this study, an investi- 
gation of the biological half-life of I'*’ in 
the thyroid gland following 124 thera- 
peutic doses to hyperthyroid patients has 
shown no decided correlation of the bio- 
logical half-life with the initial per cent 
uptake of the isotope, with the size of the 
thyroid, or age and sex of the patient. 

DISCUSSION 

We have studied the radiation dose 
delivered to the blood during various 
stages of radioiodine therapy and the con- 
comitant injury to the hematopoietic 
system. The patients with metastatic 
thyroid carcinoma were divided into vari- 
ous categories or groups in relation to the 
amount of remaining functioning thyroid 
tissue in order to reveal the influence of 
this tissue on the blood radiation dose. 
The diagnostic as well as the therapeutic 
significance of blood radioiodine concentra- 
tion with the resulting srd was considered. 
Approximate values for generalized body 
radiation have been estimated. 
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What is the proper measure of blood 
radiation dosage? In view of the wide 
variation observed in the radiation deliv- 
ered [rep] by the same amount of radio- 
iodine, it is certainly inaccurate to consider 
the number of millicuries of I'*! adminis- 
tered to a patient as the sole measure of 
probable blood radiation dosage. The 
specific radiation dose [rep/100 mc] per- 
mits us to compare the radiation efficiency 
of successive doses of the isotope to a given 
patient, as well as for various types of pa- 
tients. 

Since it would seem that the srd during 
the first two days after ingestion of I'*! 
is inversely related to the functional level 
of thyroid tissue and subsequently is 
directly related to its functional level, we 
will, for simplicity, limit ourselves in this 
discussion, to srd’s for the interval subse- 
quent to the first two days. 

The srd has been determined during 
radioiodothyroidectomy and _ subsequent 
I'*! therapy of metastatic thyroid car- 
cinoma, and also during therapy of hyper- 
thyroid patients. In general, one can 
state that there is a marked variation of 
srd among the above groups as well as 
among patients within these groups. The 
hyperthyroid group has a higher average 
srd than the other categories. Within the 
hyperthyroid group, the correlation be- 
tween degree of thyroid function (I'*! up- 
take) and srd is not clearly evident. 
Within the thyroidectomized cancer group, 
our overall impression is that the low srd 
goes with little or no functioning tumor 
tissue, the high srd with large amounts of 
highly functioning tumor tissue. This 
seems to hold only in the extreme, well 
defined cases. Most patients in our series 
however, fall between the extremes. More- 
over, the exact mass of tumor tissue and 
the degree of function are difficult to 
evaluate. 

The study of blood radioiodine concen- 
tration and resulting srd in our patients 
with metastatic thyroid carcinoma proved 
to be of great practical value both from 
the diagnostic and therapeutic poin‘s of 
view. 
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Diagnostically: (a) In thyroidectomized 
patients, a high level of blood radioiodine 
concentration from two days on speaks 
for the presence of functioning metastases, 
with a rapid iodine turnover rate. (6) 
Conversely, a low level of blood radioiodine 
concentration speaks for either scarcity or 
absence of functioning tumor tissue. (c) 
In totally thyroidectomized patients, if the 
administration of a therapeutic dose is 
followed by a delayed rise in blood I'*' con- 
centration (29), we can be reasonably sure of 
the presence of functioning thyroid car- 
cinoma metastases. The absence of such 
a rise does not necessarily indicate the 


absence of such meta s. The presence 
of significant amounis of »» ‘ma protein- 
bound radioiodine shoul fer strong 


confirmatory evidence fo: or function. 

In therapy: (a) Our analysis and findings 
indicate that radioiodine therapy results in 
relatively low generalized body radiation, 
on the average about 30 rep/100 me I'*'. 
With our radioiodine dosage, the likeli- 
hood of delivering a fatal generalized 
radiation dose seems remote. (b) The 
total srd is relatively constant for a given 
patient as therapy progresses, the variation 
being certainly less than a factor of 2. 
This finding points to the probable exist- 
ence of factors other than tumor mass 
and tumor function that participate in the 
control of the srd. (c) If a preliminary test 
dose of I'*! results in a high srd, one should 
be very conservative in determining the 
maximum individual therapeutic doses of 
the isotope, since the high srd means high 
radiation efficiency, and consequently high 
radiation dosage. (d) A significant differ- 
ence between the srd after tracer and after 
therapeutic doses of I'*! to a patient with 
functioning thyroid tumor tissue should 
indicate some radioiodine destruction of 
this tissue. 

It should be restated that the radiation 
contributed by the thyroid gland to the 
body radiation was not included in our 
calculations, but from Bush’s findings we 
have estimated that for a euthyroid patient 
this source could contribute not more 
than 3 1/100 me I", Moreover, our 
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patients were usually thyroidectomized 
before the intense radioiodine therapy was 
undertaken, and the metastases were, as 
a rule, of a lower functional order than the 
thyroid gland and would therefore con- 
tribute even less to body radiation than the 
equivalent mass of non-neoplastic thyroid 
tissue. 

The low total-body irradiation together 
with the relatively long time during 
which this radiation is delivered is prob- 
ably responsible for the low radiation 
toxicity of a single therapeutic dose of 
radioiodine as evidenced by the hemato- 
logic studies. On the other hand, cumula- 
tive radioiodine doses can result in con- 
siderable toxicity and irreversible changes 
in bone marrow. Further studies are 
therefore indicated to evolve methods for 
protecting the hematopoietic system from 
radiation as well as methods for increasing 
the biological half-life of the isotope within 
the tumors. 


SUMMARY 


The blood radioiodine concentration was 
determined for periods of one to thirty-five 
days following ingestion of 69 oral thera- 
peutic doses of I'*' by 26 patients with 
metastatic thyroid carcinoma. 

Calculations are presented by means of 
which the specific radiation dose |rep, 100 
mc | to the blood and the total blood radia- 
tion may be computed from the area under 
the curve of specific blood radioiodine con- 
centration [uc gm. 100 mc I**'| vs. time. 
It is shown that the generalized body radia- 
tion is about 50 per cent of that received by 
blood. 

The specific radiation dose (srd) de- 
livered to the blood has ranged from 20 to 
182 rep/ 100 me, with a mean value of 
56 += 34 rep/100 me. The maximum 
blood radiation due to a single dose of I'*! 
was calculated to be 316 rep after admin- 
istration of 208 me. 

The largest single dose of I'*' in our 
series was 208 me. The largest total 
amount of radioiodine administered to a 
patient was 2,300 mec, given over a 
period of two and a half years. Another 
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patient has received 2,000 me during the 
last five years. 

Except for an occasional temporary 
leukopenia, no untoward effects followed 
a single therapeutic dose of I'*. No 
permanent injury of the hematopoietic 
system has been observed in the 2 patients 
who received 2,300 and 2,000 mc. On 
the other hand, in 2 of 14 patients who 
received extensive radioiodine therapy, per- 
sistent severe leukopenia developed after 
delivery of about 175 and 1,600 rep to the 
blood. A third patient in this group died 
with subacute myelogenous leukemia, after 
a cumulative blood radiation dose of about 
600 rep.*® 

It was observed that the blood radio- 
iodine concentration during the first two 
days after ingestion of I'*! is lower follow- 
ing a radiation thyroidectomizing dose 
than following subsequent therapeutic 
doses to the same patient after thyroidec- 
tomy. However, after the initial forty- 
eight hours, the I'*' concentration is 
usually lower if the patient no longer has 
a thyroid gland. 

The diagnostic and therapeutic sig- 
nificance of the specific radiation dose is 
discussed. 


ADDENDUM 


The Seventh International Congress of Radiology 
(Copenhagen, 1953) has established the “rad” as 
the unit quantity of radiation. It corresponds to an 
energy absorption of 100 ergs/gm. Assuming that 
the average energy absorption in the body of 1 r 
of gamma radiation from I'* is 93 ergs/gm, the 
radiation doses calculated in this paper may be 
converted from rep to rad by multiplying by 0.93. 
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SUMARIO 


La Dosis Sanguinea de Irradiacién Durante la Radioyodoterapia de las Metastasis Tiroideas 
del Carcinoma 


La concentraci6n sanguinea de radioyodo 
fué determinada durante periodos de uno 
a treinta y cinco dias consecutivamente a 
la ingestién de 69 dosis terapéuticas orales 
de I'*! por 26 enfermos que tenian metas- 
tasis carcinomatosas en el tiroides. 

Preséntanse calculos por medio de los 
cuales cabe computar la dosis especifica 
de irradiacién (rep/100 mc) recibida por la 
sangre y la irradiacién total de la sangre 
por el 4rea comprendida en la curva de 
concentraci6n sanguinea especifica de radiv- 
yodo (uc/gm./100 me de I'*"), comparada 
con el tiempo. Calciilase que la irradia- 
cién generalizada del cuerpo representa 
aproximadamente 50 por ciento de la reci- 
bida por la sangre. 

La dosis especifica de irradiacién llevada 
a la sangre ha fluctuado de 20 a 182 rep/100 
mc, con un valor medio de 56-34 rep/100 
me. La irradiacién sanguinea maxima 
debida a una sola dosis de I'*! fué compu- 
tada en 316 rep después de la administra- 
cién de 208 me. 

La mayor dosis aislada de I'*! en la serie 
fué de 208 mc. La cantidad total maxima 
de radioyodo administrada a un enfermo 
ascendié a 2,300 mc, administrado durante 
un periodo de dos afios y medio. 


Exceptuada alguna que otra leucopenia 
temporal, no hubo efectos contrapro- 
ducentes después de una sola dosis tera- 
péutica de I'*'. Tampoco se observé 
lesi6n permanente del sistema hemato- 
poyético en los 2 enfermos que recibieron 
2,300 y 2,000 mec, respectivamente. En 
cambio, en 2 de 14 enfermos que recibieron 
persistente y extensa radioyodoterapia, se 
present6 leucopenia grave después de llevar 
unos 175 y 1,600 rep a la sangre. Otro 
enfermo de este grupo fallecié de leucemia 
miel6gena, a continuacién de una dosis 
sanguinea acumulativa de unos 600 rep de 
irradiaci6n. 

Observése que la concentracién sangui- 
nea de radioyodo durante los dos primeros 
dias consecutivos a la ingestién de I**' es 
menor después de una dosis tiroidecto- 
mizante de irradiacién que después de 
dosis terapéuticas subsiguientes administra- 
das al mismo enfermo después de la tiroi- 
dectomia. Sin embargo, pasadas las pri- 
meras cuarenta y ocho horas, la concentra- 
cién de I'*! suele ser menor si el enfermo ya 
no tiene tiroides. 

Disctitese la importancia diagndéstica y 
terapéutica de la dosis especifica de irra- 
diacién. 





Roentgen Appearance of Gastric Invasion 


from Carcinoma of the Colon’ 


ARNOLD L. BACHMAN, M.D. 


VER A PERIOD OF a year, 4 cases of 
O primary carcinoma of the transverse 
colon were encountered, in each of which 
the stomach was invaded by direct ex- 
tension. Although the degree of gastric 
involvement varied, the roentgen picture 
in these cases was sufficiently similar and 
characteristic to suggest the diagnosis. 

Discussions of gastric involvement by 
adjacent colon carcinoma are usually in- 
cluded in the literature under the heading 
gastrocolic fistula, with emphasis upon the 
fistulous tract and its complications (5, 12, 
15). The various causes of gastrocolic 
fistulas are enumerated, and the clinical 
syndrome and therapeutic approach are 
reviewed, but no specific attention is given 
to the roentgen diagnosis of the different 
types of fistula. A gastrocolic communica- 
tion is so frequently observed, however, in 
cases of involvement of the stomach by 
carcinoma of the colon that a brief com- 
ment appears warranted. 

Most commonly gastrocolic fistulas are 
found in association with (a) carcinoma of 
the stomach, () carcinoma of the colon, or 
(c) asa complication of gastroenterostomy. 
Less frequently they are due to (d) other 
malignant neoplasms in the abdomen, (e) 
penetrating abdominal wounds, such as 
stab and gunshot, (f) intra-abdominal 
abscess, (g) syphilis and _ tuberculosis. 
During the period when gastroenterostomy 
was popular for the treatment of peptic 
ulcer, it was not unusual to encounter a 
gastrocolic fistula as a sequel to that proce- 
dure (12,15). Today, however, carcinoma 
appears to be the most frequent cause 
(3, 4, 5, 6). Analysis of recorded cases 
also indicates that primary carcinoma of 
the stomach extending to the colon is seen 
somewhat more often than carcinoma of 
the colon extending to the stomach (3, 6). 


! From the Department of Roentgenology, Francis Delafield Hospital, New York, N. Y. 


In cases of cancer, the fistula is part of 
the malignant process, and tumor cells 
form the lining of the tract (15). The 
flow of alimentary contents through the 
fistula is usually bidirectional; it may, 
however, be unidirectional, the direction 
varying from case to case (4, 5, 6). Fis- 
tulous tracts between other organs have 
also been reported as complications of 
intra-abdominal carcinoma (4, 14, 15, 16). 
Of these, jejunocolic and ileocolic fistulas 
are probably the most common. 

Although the roentgen findings in gastro- 
colic fistula due to colonic cancer have not 
been described in detail, several cases have 
been reported of carcinoma of the colon 
simulating carcinoma of the stomach (9, 
10). In addition, a number of articles in- 
clude reproductions of roentgenograms of 
cancer of the colon invading the stomach, 
showing fistulous tracts (2, 8, 17). Prac- 
tically all of these roentgenograms demon- 
strate one of the characteristics shown by 
the cases to be reported here. Indeed, 
such a study serves to confirm the con- 
stancy of the roentgen pattern in this con- 
dition. 

Table I gives the details on the 4 cases 
of cancer of the colon with gastric invasion 
forming the basis of this paper, with refer- 
ences to the accompanying roentgenograms. 

DISCUSSION 

The distal three-fifths of the transverse 
colon lies immediately below and _ very 
slightly posterior to the greater curvature 
of the stomach. This portion of the colon 
and the greater curvature are connected by 
a short segment of greater omentum known 
as the gastrocolic ligament (Fig. 7). Thus, 
the anatomical relationship is such that 
the stomach can be directly invaded across 
the short gastrocolic omentum only from 
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Fig. 1. Case I. A. Smooth, sharply outlined, crescentic indentation in greater curvature of parsmedia. An 
ill defined soft-tissue density containing an irregular gas pocket is seen just below the gastric indentation. The 


jejunum is displaced to the righ t by this soft-tissue mass. 
B. Barium in transverse colon five days after oral administration 


Note irregular constriction of distal trans- 


verse colon which is continuous with a barium- and gas-outlined abscess cavity. This cavity lies in the large soft- 


tissue mass seen in A. 


the region of the mid-transverse colon to 
the splenic flexure. Since this portion of 
the colon is adjacent to the somewhat 
posterior aspect of the greater curvature, 
it is on the latter border that the filling 
defect is characteristically found. The 
entire length of the greater curvature is 
susceptible to invasion. At the proximal 
end, extension of the neoplasm from the 
region of the splenic flexure is manifest 
near the fundus. Distally, mid-transverse 
colon lesions invade the greater curvature 
in the antral region. It is therefore 
essential to study the colon in all cases in 
which filling defects are found on the 
greater curvature. This point has also 
been stressed by other observers (9, 10). 

The appearance of the gastric extension 
is determined by the degree of invasion. 
This variation is well illustrated in the 4 
cases presented. An arbitrary, but prac- 
tical, division into several stages may be 
made: 


1. Simple crescentic indentation on 
the greater curvature as a result of in- 
volvement of serosa and muscularis only 
(Fig. 1A). 

2. Large crescentic defect with deep 
ulceration, but no fistula visualized (Figs. 
2A and 3A). An actual fistula may be 
present, but not demonstrated in the gastro- 





intestinal series (as in Cases II and III). 

3. Crescentic defect with ulceration and 
fistula formation apparent (Fig. 6). 

4. Any of the above findings plus gross 
displacement of the stomach to the right 
and slightly anteriorly by the large mass 
(Figs. 1A and 5B). 

Examples of these different stages may 
be observed in the roentgenograms re- 
produced in the articles on gastrocolic 
fistulas mentioned above (2, 9, 10, 17). 
The involvement of the stomach begins 
at the serosa and gradually bulges inward, 
usually producing a circumscribed defect 
which makes a rather sharp angle with 
the contour of the adjacent normal greater 
curvature. The acuity of the angle ap- 
pears to increase with greater mural in- 
dentation and intrinsic wall involvement. 
The margin of the defect is generally 
sharply circumscribed. Multiple, poly- 
poid, infiltrating, or irregular filling defects 
in the gastric silhouette have not been 
observed or reported. The mucous mem- 
brane of the stomach is simply flattened 
by the mass extending inward from the 
muscular layer except for the necrotic 
area forming the opening of the fistulous 
tract. As a result, rugae are usually 
absent (completely flattened or destroyed) 
only in the center of the bulging defect. 
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TABLE I: SUMMARY OF FouR CASES OF Cancuwoma 











Case No., Name, 
Sex, and Age 


History and Physical 
Findings 


mebseiiaitinds Findings 





Case I, F. L., 
F, 73 


Case II, G. G., 
F, 54 


Case III, R. H., 
F, 70. Cour- 
tesy of Dr. 
John H. Mos- 
ely, Roentgen- 
ologist, Syden- 
ham Hospital, 
New York 

Case IV, P. P., 
M, 59 


Weakness, anorexia, and 
diarrhea for two months. 
Loss of 100 lb. in six 
months. Firm, large, 
movable, tender mass in 
left upper quadrant. 


Increasing anorexia, occa- 
sional tarry stools and 
postprandial pain for 
eight months. Weight 
loss of 40 lb. Suggestive 
mass felt in epigastrium 
and left upper quadrant 


Increasing weakness and 
vertigo for several 
months. No gastroin- 
testinal symptoms. No 
abdominal masses palp- 


able. 


Anorexia, weakness and 


left upper quadrant pain 
for two months. Loss of 
151b. Large, firm, multi- 
nodular, movable mass in 
left upper quadrant 


Preliminary film of the ‘abdomen showed several i irre gular, 


mottled air shadows surrounded by a zone of soft-tissue 
density in left upper quadrant. Barium meal study re- 
vealed a crescentic indentation exactly on greater curva- 
ture of stomach in pars media, due to pressure from the 
gas-enclosing soft-tissue mass (Fig. 1A). No mucosal 
destruction or ulceration in the crescentic defect. In- 
testinal motility markedly impaired. At twenty-four 
hours the barium had arrived at the ascending colon. At 
three days it had reached only the mid-transverse. At 
five days the distal transverse and splenic flexure were 
outlined (Fig. 1B). There was asymmetric narrowing of 
the transverse colon near the splenic flexure, and irregular 
collections of barium extended into the gas-filled soft- 
tissue density in this region. The appearance was that of 
an extensive intrinsic lesion in the transverse colon accom- 
panied by a large local abscess adherent to the stomach. 


Barium meal revealed a huge semilunar defect on greater 


curvature of pars media (Fig. 2A), in the center of which 
was a large ulcer crater. The rugal folds were obliterated 
in the center and flattened at the margins of the defect. 
However, the rugae nowhere showed nodulation or irregular 
destruction 


Barium meal study revealed a huge, smooth crescentic inden- 


tation defect on greater curvature of pars media containing 
a large central ulcer crater (Fig. 3A). Barium enema study 
showed a segment of irregularly narrowed colon with 
destruction of mucosa in the distal transverse colon (Fig 


3B). 


Barium enema study (Fig. 5A) disclosed a huge, irregular 


filling defect and obstruction with destruction of mucosa 
in splenic flexure. Barium meal examination (Fig. 5B) 
showed a large, smooth, crescentic indentation defect on 
greater curvature of pars media, with a large ulcer crater 
in its center. Twenty-four-hour study showed stomach 
empty and barium in ascending colon. At forty-eight 
hours (Fig. 6A) barium was in distal colon. The splenic 
fle xure | neoplasm was outlined. In addition, a fistulous 
tract into the stom: ich was seen | for the first time. 








More peripherally, the rugae increase in 
size to normal or even exaggerated width. 
In the more advanced cases a large, 
irregular, deep ulcer niche is seen in the 
center of the defect, representing the 
gastric opening of a cologastric neoplastic 
fistula (Figs. 2A, 3A, and 5B). The tract 
itself may not be demonstrated. The 
flow may be unidirect‘onal or the fistula 
may be only intermittently patent. In 
one case (Case IV) an initial barium 
enema study and a barium meal failed to 
demonstrate the fistula. It was only at 
forty-eight hours after the meal that the 
barium reached the transverse colon and 


passed through the fistula into the stomach. 
It is therefore important to follow the 
barium to the colonic ampulla by serial 
examinations in all cases with suggestive 
gastric lesions, even though passage 
through the colon may be greatly delayed. 
In, Case I it required five days for the 
berium meal to reach the splenic flexure, 
but information of paramount importance 
was obtained at this time. While the 
fistulous tract may be difficult to demon- 
strate in some cases, in others it may be 
markedly patulous. Senff (13) reports a 
barium enema examination in a case of 
gastrocolic fistula due to cancer, during 
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Laboratory Data 


Operative Findings 


Follo 


w-Up 





4 — 


' Hgb. 5 gm. R.B.C. 
1,950,000 per c.mm. 


Stool: 4 plus benzi- 
dine 
Hgb. 3.8 gm. R.B.C. 


2,790,000 per c.mm 
Stool: 1 plus guaiac. 


Block excision of tumor-bearing area: 


Signs of viscus perforation appeared and an exploratory 


operation was performed. Large carcinoma of trans- 
verse colon with minute perforation and adjacent gas- 
containing walled-off abscess disclosed. Limited re- 
section and colostomy done because of poor condition 
of patient. 


tomy, partial colectomy, splenectomy, omentectomy, 
and partial pancreatectomy. 
verse colon invading across the gastrocolic omentum 
to involve the greater curvature of stomach and bulge 
into lumen (Fig. 2B). Mucosa over apex of bulging 
mass completely destroyed. More marginally, the 
folds were flattened but not nodular. Gastrocolic fis- 


Improvement for several 


months; 
and death 


recurrence 
nine months 


postoperatively. 


partial gastrec- Alive and well without 

recurrence twenty- 

Large carcinoma of trans- seven months post- 
operatively. 








tula present. 
showed metastasis. 


Large carcinoma of distal transverse colon extending 
across gastrocolic omentum to involve pars media of 
stomach removed en bloc. 
showed a large, smooth mass bulging into lumen. 


Hgb. 6.3 gm. R.B.C. 
2,350,000 per c.mm. 


Sixty-four lymph nodes cleared and none 


Discharged improved. 
No follow-up 

Opened stomach (Fig. 4) 

Mass 


covered by smooth glistening mucosa except at apex 
where three deep ulcerations were present, correspond- 


ing to openings of sinus tracts. 


nodes found. 


Large carcinoma of splenic flexure with a 
tension into the greater curvature of the stomach and 


Hgb. 14.3 gm. R.B.C. 
4,980,000 per c.mm., 
tumor-bearing area. 

negative for metastases 


cologastric fistula (Fig. 6B). 


Two uninvolved lymph 


bulging ex- Alive and weil without 
recurrence eighteen 
Block excision of entire months postopera- 
Forty lymph nodes cleared and tively 





which the opaque fluid entered the stomach 
in large quantities. The barium ascended 
to the cardia and entered the esophagus 
in such amounts that the roentgenogram 
was interpreted as showing a large hiatus 
hernia. While there are many variations 
in the anatomic appearance and function, 
it is highly desirable that the ‘istula be 
demonstrated because of its diagnostic 
importance. 

Several gastric lesions must be con- 
sidered in the differential diagnosis: 

(1) Intramural neoplasms such as leio- 
myoma and leiomyosarcoma, either with or 
without ulceration, may produce a roent- 





genologic picture very similar to that of 
gastric extension from colon carcinoma. 
Indeed, if the primary intramural tumor is 
in the greater curvature, the appearance 
may be indistinguishable (7). This may 
be readily understood when it is realized 
that the gastric extensions are also in 
essence intramural tumors (see Figs. 2B, 
4, and 6B). The demonstration of a 
fistulous tract, however, is a significant 
factor against the diagnosis of primary 
intramural tumor. In addition, many 


intramural gastric tumors occur in sites 
other than along the greater curvature. 
instances, 


In such because of location, 
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Fig. 2. Case II. A. Large semilunar indentation in the greater curvature of the pars media. Note huge 
ulcer crater projecting outward from near the center of the crescentic defect. Visualized mucosal folds coarsened 
but not nodular. 

B. Resected specimen showing transverse colon below, a above and to left, stomach above and to right. 
Large tumor of transverse colon invading the stomach from without. Note bulge into gastric lumen; ulcer and 
fistula in center of bulge. 





Fig. 3. Case III. A. Large, comparatively smooth crescentic indentation in greater curvature of pars media 
Huge ulcer crater seen in center of the defect. 
B. Primary carcinoma of distal transverse colon. Note irregular narrowing of lumen, destruction of mucosa, and 
sharp transition to adjacent normal colon. 


differentiation may be made without diffi- curvature of the stomach such as carcinoma, 
culty. lymphosarcoma, and Hodgkin’s disease 
(2) Primary neoplasms of the greater present a different appearance from that 
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seen in invasion of the stomach by colonic 
cancer. These tumors are usually not 
sharply circumscribed, may show an over- 
hanging shelf, are not of regular crescentic 
shape, and usually demonstrate irregular 
destruction of the gastric mucosa rather 
than simple flattening. It appears ad- 
visable, nevertheless, to perform a barium 
enema study in all lesions involving the 
greater curvature. 

(3) Other intra-abdominal neoplasms may 
press upon the stomach and cause cres- 
centic defects, rarely with fistulas. How- 
ever, since their anatomic relationship to 
the stomach is not the same as between the 
stomach and transverse colon, the defects 
would probably not be localized to the 
greater curvature. For example, pan- 





Fig. 5. Case IV. A. 


B. Crescentic indentation in greater curvature of pars media. 


creatic tumors cause pressure chiefly upon 
the posterior gastric wall and lesser curva- 
ture; liver tumors usually involve the 
lesser curvature; splenic pressure is more 
diffuse, affecting a more anterior aspect 
of the greater curvature, and the splenic 
shadow itself can usually be delineated. 
(4) Gastrocolic fistulas due to other causes 
than invasion of the stomach by a cancer 
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Fig. 4. Case III. Resected stomach. Note mass 
bulging into lumen from without. Most of overlying 
mucosa is intact, but with rugal markings completely 
flattened. In the center, the mucosa is destroyed by 
invasion and the opening of the huge ulcer crater is 


observed. 


Large, irregular obstructing carcinoma of the splenic flexure 


Large ulcer crater in center of indentation 


of the colon may be either non-neoplastic 
or neoplastic in origin. Postoperative and 
post-traumatic non-neoplastic fistulas do 
not produce a filling defect in the stomach 
and show no evidence of a mass (12). In 
addition, there will be the history of pre- 
vious trauma or operation for ulcer. 
Other neoplastic gastrocolic fistulas in- 
clude primarily those due to carcinoma of 











Fig.6. Case IV. A. Barium in colon forty-eight hours after oral administration. Note irregular carcinom- 
atous constriction in transverse colon and small amounts of barium in the stomach indicating a cologastric fistula. 
The fistulous tract is faintly visualized. 

B. Resected specimen. Note the bulging of the massinto the gastriclumen. The opening of the fistulous tract 
into the gastric crater at the center of the bulge is also clearly shown. 
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Fig.7. A. Diagram of coronal section of upper abdomen showing extent of gastrocolic omentum and relationship 
of stomach to transverse colon. 
B. Diagram of sagittal section showing cologastric relationship. 
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the stomach extending to the transverse 
colon. In these cases the roentgen appear- 
ance of the stomach resembles more 
closely that of primary carcinoma than of 
intramural tumor (1, 11). It is also my 
impression that the fistulous tracts asso- 
ciated with the primary gastric lesions may 
be larger, more widely patent and more 
easily demonstrated by barium meal study. 
Nevertheless, it seems probable that in an 
occasional case it may be impossible from 
the roentgenogram to state certainly 
whether the primary tumor is in the colon 
or stomach. 

Several clinical features are worthy of 
mention. Despite the origin of the tumor 
in the colon, the spread to the stomach 
may result in symptoms which are pre- 
dominantly gastricin nature. These upper 
gastrointestinal symptoms plus the finding 
of a gastric lesion roentgenologically may 
lead the unwary to halt the investigation 
without examining the colon. Asa result, 
the true intra-abdominal condition is not 
realized and the preoperative preparation 
may be inadequate for the more extensive 
surgical procedure required. 

In 3 cases (Cases II, III, and IV), there 
were huge masses with extensive spread 
from the colon to the adjacent gastrocolic 
omentum and stomach. Despite the large 
size and local extent of the carcinomatous 
masses, there was no evidence of lymph 
node or liver metastases. In 2 of these 
cases the specimens were carefully cleared 
and a large number of nodes examined. 
These patients are alive over eighteen and 
twenty-seven months respectively, with- 
out evidence of recurrence. The palliative 
result, at least, has been excellent. Vinci, 
McLeod, and LaBella (16) also state that 
such carcinomatous fistulas do not neces- 
sarily mean inoperable disease with wide- 
spread metastases. If distant metastases 
are not found on preoperative study, such 
cases are certainly worthy of exploration 
despite the large size of the intra-abdominal 
mass. 


SUMMARY 


The roentgenologic findings in 4 cases of 


GASTRIC INVASION FROM CARCINOMA OF THE COLON 
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carcinoma of the colon with local extension 
to the stomach appear to conform to a 
pattern which is highly suggestive of the 
lesion. Depending upon the degree of 
gastric wall invasion, the roentgen exam- 
ination may show: (1) a simple crescentic 
indentation on the greater curvature of the 
stomach, (2) a large crescentic defect with a 
deep central ulcer crater, (3) a defect with 
ulceration and a fistulous tract. 

The radiographic differentiation from 
several other gastric lesions is discussed, 
and the pertinent literature reviewed. 

The size of the intra-abdominal mass and 
the presence of a fistula are not contra- 
indications to operative exploration in 
cases of neoplastic cologastric involvement. 
Three of the cases reported showed no 
lymph node, liver, or distant metastases 
at the time of operation. Two patients 
have remained well for more than eighteen 
and twenty-seven months, respectively, 
following surgery. 

829 Park Ave 
New York 21, N. Y. 
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SUMARIO 


Aspecto Roentgenoldgico de la Invasidn Gastrica por Carcinoma del Colon 


Durante un periodo de un afio, observa- 
ronse 4+ casos de carcinoma primario del 
colon transverso, en todos los cuales el 
est6mago habia sido invadido por difusién 
directa. Aunque variaba la extensién de 
la invasién gastrica, el cuadro roentgeno- 
légico en estos casos era suficientemente 
similar y tipico para sugerir el diagnéstico. 

De acuerdo con el grado de invasién de 
la pared gastrica, el examen roentgeno- 
légico puede revelar: (1) una sencilla 
indentacién semilunar en la curvatura 
mayor del est6mago; (2) un gran nicho 
semilunar con un crater profundo de tlcera 
en el centro; (3) un nicho con ulceracién 
y trayecto fistuloso. 

Las lesiones gastricas que exigen di- 
ferenciacién de la invasién por carcinoma 
colénico comprenden: neoplasias intra- 


murales, tales como leyomioma y leyo- 
miosarcoma; neoplasias primarias de la 
curvatura mayor, tales como carcinoma, 
linfosarcoma y enfermedad de Hodgkin; 
otras neoplasias intraabdominales que com- 
primen el est6mago y producen nichos semi- 
lunares; fistulas gastrocélicas de origen 
traumatico o debidas a carcinoma gastrico. 

El tamafio de la tumefacci6n intra- 
abdominal y la presencia de una fistula no 
constituyen contraindicaciones de la explo- 
racién quirirgica en casos de invasién 
cologastrica por neoplasia. Tres de los 
casos descritos no presentaban metastasis 
linfoganglionares, hepaticas o remotas al 
operar. Dos enfermos han permanecido 
bien durante mas de dieciocho y veintisiete 
meses, respectivamente, después de la 
operacion. 
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Intramural Hematoma of the Duodenum 





A Diagnostic Roentgen Sign' 


BENJAMIN FELSON, M.D., and EMANUEL J. LEVIN, M.D. 


NTRAMURAL hematoma of the intestine is 
| a condition in which, spontaneously or 
as a result of trauma, a localized collection 
of blood extravasates into the subserosal 
and interstitial tissues of the intestine. It 
has been described on a number of occa- 
sions as an unexpected finding at laparot- 
omy or at autopsy, but a correct preopera- 
tive diagnosis has not been recorded. In 
1948 Liverud (9) reported a case involving 
the jejunum adjacent to the ligament of 
Treitz, and included the only detailed roent- 
gen description in the literature. 

We have encountered 4 cases, in each of 
which the duodenum was predominantly 
affected. The roentgen findings, similar 
to those in Liverud’s case, are so distinc- 
tive that we believe them to be pathogno- 
monic of intramural hematoma of the duo- 
denum. 


REPORT OF CASES 


Case I: G. D., an 18-year-old male, was admitted 
to Cincinnati General Hospital on Nov. 17, 1951, 
seven hours after being struck in the abdomen dur- 
ing a football game. He was momentarily pros- 
trated by the injury, but felt well for the next few 
hours. Three hours after the injury, persistent dull 
upper abdominal pain developed, slowly increasing 
in intensity and accompanied by vomiting. There 
was no hematemesis or melena. 

On admission, the temperature was 99°F., and 
pulse, respirations, and blood pressure were normal. 
Physical examination was negative except for ten- 
derness in the upper abdomen and right flank. 
Hemoglobin was 14 gm., the white blood cell count 
8,600, and serum amylase 646 Somogyi units. 
Urine was normal. 

Flat and upright films of the abdomen on admis- 
sion showed no free gas. The right psoas shadow 
was not visualized. Because of the possibility of a 
ruptured hollow viscus, a small amount of Lipiodol 
was given by mouth and followed for eight hours. 
Except for some delay in transit time, no abnormali- 
ties were seen. 

On conservative management, the low-grade 


fever and epigastric pain persisted. The white 
count rose to 14,000 and the serum amylase grad- 
ually fell to 124 units. 

On Nov. 21, an upper gastrointestinal series was 
performed with barium. A small extrinsic defect 
on the greater curvature of the gastric antrum was 
noted, and the mucosal folds in the proximal duo- 
denum appeared thickened. In the distal duo- 
denum, near the ligament of Treitz, an intramural 
extramucosal type of defect was seen. The valvulae 
conniventes in this region were crowded together 
(Fig. 1, A and B). The roentgen findings were 
attributed to intramural inflammation or hemor- 
rhage secondary to acute traumatic pancreatitis, 
possibly with perforation into the duodenum. 
The examination was repeated on Nov. 25 with 
similar findings. 

Surgical exploration was undertaken on Novy. 27. 
A subserosal hematoma 20 cm. in length was found 
in the distal duodenum and proximal jejunum. 
There was also a large hematoma in the adjacent 
retroperitoneal space. The two hematomas com- 
municated and together contained about 600 c.c. of 
liquid and clotted blood. The head of the pan- 
creas was indurated and showed a small area of fat 
necrosis. The hematomas were evacuated and the 
abdomen closed. 

The postoperative course was uneventful. On 
Dec. 8, a gastrointestinal series showed marked re- 
gression of the roentgen findings. The patient re- 
mained symptom-free during a follow-up period of 
seven months. 


Comment: The clear-cut history of 
trauma in this case, the elevated serum 
amylase, and the striking roentgen changes 
in the duodenum incriminated the pan- 
creas and led to an incorrect preoperative 
diagnosis of traumatic pancreatitis. 


Case II: R. F., a 9-year-old girl, was admitted to 
Cincinnati General Hospital on June 22, 1952, two 
days after injuring her abdomen in a fall. Upper 
abdominal pain appeared soon after the injury and 
became progressively more severe. It was ac- 
companied by vomiting, but no hematemesis or 
melena. 

On admission, the temperature was 100.4°F., 
pulse 104, and respirations 26. Blood pressure was 
normal. Physical examination was negative except 


' From the Department of Radiology, University of Cincinnati College of Medicine, and the Cincinnati Gen- 
eral Hospital. Presented at the Thirty-ninth Annual Meeting of the Radiological Society of North America, 


Chicago, IIl., Dee. 13-18, 1953. 


823 












824 BENJAMIN FELSON AND EMANUEL J. LEVIN 


for moderate upper abdominal tenderness and mus 
cle guarding. Hemoglobin was 13 gm., the white 
blood cell count 17,800, with 90 per cent polymor- 
phonuclear leukocytes, and serum amylase was 
normal. The urine was normal. 

Flat and upright films of the abdomen showed no 
free gas. The right psoas shadow was poorly visual- 
ized, while the left showed a streak of lessened den- 
sity along its lateral margin, suggesting retroperito 
neal gas. A dilated loop of small bowel was seen in 
the left upper quadrant and appeared to contain an 
ill defined soft-tissue mass (Fig. 2A). An upper 
gastrointestinal series, performed on the day of ad 
mission, revealed a large extrinsic defect on the 
greater curvature of the stomach. The proximal 
duodenum was dilated, and no barium passed be 
yond the ligament of Treitz for a peried of two 
hours (Fig. 2B). The examination was repeated 
three days later and showed less duodenal obstruc 
tion. A large intramural defect was seen in the 
duodenum near the ligament of Treitz. The lumen 
in this region was widened, and the mucosal pattern 
presented a coil spring appearance (Fig. 2, C and D). 
In view of the similarity of the roentgen findings to 
those in Case I, a diagnosis of intramural hematoma 
of the duodenum was made. 

Under conservative management improvement 
was rapid. A gastrointestinal series on July 5 was 
essentially normal. The patient was discharged on 
the twentieth hospital day, completely free of 
symptoms, and remained well during a follow-up 
period of six months. 


Comment: Although operative confir- 
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Fig.1. CaseI. Gastrointestinal series, Nov. 22, 1951. 

A. Bucky film, showing small extrinsic pressure 
defect on greater curvature of prepyloric segment of 
stomach, thickened mucosal folds in the proximal 
duodenum, and intramural mass with crowded val- 
vulae conniventes in the distal duodenum (arrow) 

B. Spot film, showing the intramural defect 
(arrows 


mation is lacking, the history of trauma, the 
close similarity of the roentgen appearance 
to that seen in the other cases, and the 
spontaneous recovery prompted us to in- 
clude this case as one of intramural duo- 
denal hematoma. 


Case III (reported through the courtesy of Dr. 
Harry L. Fry): H. M., a 9-year-old boy, was ad- 
mitted to Bethesda Hospital, Cincinnati, on Dec. 
25, 1949, complaining of abdominal pain, nausea, 
and vomiting of six hours duration. 

On admission, the temperature was 99°F., and 
pulse, respirations, and blood pressure were normal. 
Except for drowsiness and diffuse abdominal tender- 
ness, physical examination was normal. Hemoglo- 
bin was 12 gm., the white blood cell count 18,600, 
with 91 per cent polymorphonuclear leukocytes, 
and the urine normal. 

A diagnosis of acute appendicitis was made, and 
the lower abdomen was explored through a right 
rectus incision. No abnormalities were found. 
Appendectomy was performed. Postoperatively 
symptoms persisted, and on Dec. 30 a gastrointes- 
tinal series was performed. This revealed narrow- 
ing of the descending duodenum and widening of 
the distal transverse duodenum, where a filling 
defect was seen. The mucosa in this region showed 
a coil spring pattern (Fig. 3). A duodenal polyp 
with intussusception was suspected. 

On Jan. 4, 1950, the abdomen was again explored. 
A bluish cystic mass was found attached to the 
posterior surface of the transverse duodenum in the 
retroperitoneal space. The mass was _ incised 
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Fig. 2. 


INTRAMURAL HEMATOMA OF THE DUODENUM 


| 





Case II 


A _ Upright film of abdomen on admission (June 22. 1952), showing poor visualization of right psoas shadow, 
questionable streak of gas density along lateral margin of left psoas shadow, and dilated loop of small intestine 


containing ill defined mass (arrows). 
B. Gastrointestinal series, June 22. 
barium entered the jejunum for two hours. 


C. Right lateral Bucky film of gastrointestinal series performed on June 25 
There is now less obstruction 


and its mucosa presents a coil spring pattern (arrows). 


Note large extrinsic defect on greater curvature of 


stomach No 


The distal duodenum is widened 


D. Spot film of distal duodenum, June 25, showing the intramural extramucosal lesion (arrows 


through the posterior peritoneum, and about 45 c.c. 
of old blood clot were removed. Biopsy of the wall 
of the clot-filled cavity showed granulation tissue. 
Upon direct questioning, the child now recalled 
that one hour before the onset of symptoms he had 
fallen over a wire and hurt his abdomen. Recovery 
was uneventful. An upper gastrointestinal series 


two weeks after operation revealed only a slight 
area of narrowing in the second portion of the 
duodenum, 





Comment: After Cases I and II were 
encountered, the similar roentgen appear 
ance in Case III was recalled. At the 
time when the films were originally seen 
by us, the significance of the roentgen and 
operative findings was not appreciated. 

Case IV (reported through the courtesy of Dr. 
Donald D. Brannan, of Cleveland): F. 5., a 33 
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Fig. 3. Case III. Gastrointestinal series, Dec. 30, 
1949. Narrowing of the descending duodenum, widen- 
ing of the transverse duodenum, and intramural defect 
with coil spring mucosal pattern (arrows). 


year-old male, was hospitalized on Nov. 4, 1951, 
two days after the onset of severe hiccoughs and 
vomiting. There was no abdominal pain, hema 
temesis, or melena, and no history of trauma could 
be elicited. 

Temperature, pulse, respirations, and blood pres 
sure were normal. Physical examination was nega- 
tive except for muscle guarding over the upper ab- 
domen. Hemoglobin was 15.5 gm., the white blood 
cell count 16,200, and non-protein nitrogen 98 mg. 
per cent. The urine showed an occasional granu- 
lar cast and a trace of albumin. 

A gastrointestinal series performed twenty-four 
hours after admission revealed enlarged mucosal 
folds and marked eccentric narrowing in the proxi- 
mal duodenum. No barium entered the distal 
duodenum (Fig. 4A). A  twenty-four-hour film 
(Fig. 4B) revealed almost complete retention of 
barium in the stomach and proximal duodenum. 
The right psoas shadow was obliterated. A large 
intramural extramucosal mass filled the bulb and 
descending duodenum and its inferior surface im- 
pinged upon the proximal transverse colon. 

The patient was transferred to another hospital, 
where the gastrointestinal series was repeated on 
Nov. 8. The obstruction now appeared less com- 
plete. The intramural defect was seen to extend 
well into the transverse duodenum, where the lumen 
appeared considerably widened and a coil spring 
arrangement of the mucosal folds was apparent 
Fig. 4C). 
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An exploratory operation was performed on Noy. 
8, and a large subserosal hematoma was found in the 
transverse duodenum. It measured 7 cm. in great- 
est diameter, was ovoid in shape, and extended into 
the adjacent peritoneum. The hematoma was 
evacuated and the abdomen closed. Recovery was 
uneventful. 

Comment: The hematoma apparently 
occurred spontaneously in this patient, and 
no underlying cause could be established. 
The typical roentgen features of intramural 
hematoma were present, enabling one of us 
to make the correct diagnosis at a subse- 
quent film-reading session. 


DISCUSSION 


Pathogenesis: Although in 3 of our 4 
cases the hematoma was directly attribut- 
able to non-penetrating injury, the cases of 
intramural hematoma of the intestine re- 
ported in the literature were frequently un- 
related totrauma. Among the latter there 
was often noted an increased bleeding ten- 
dency, usually associated with Henoch’s 
purpura (1) or, rarely, hemophilia (7). In 
one instance the hematoma was related to 
@ mesenteric cyst (2), and in another to a 
pancreatic neoplasm (11). Sometimes, as 
in Case IV, the cause is not apparent. The 
possibility of unrecognized trauma in such 
cases must be considered. 

In the traumatic cases, the predilection 
of the lesion for the region of the duodeno- 
jejunal juncture is attributed to the fixa- 
tion of this portion of the gut at the liga- 
ment of Treitz. Trauma causes intrusion 
of the fixed retroperitoneal portion of the 
duodenum against the spine, and the dis- 
ruption of the mesenteric attachments in 
this region probably initiates the hemor- 
rhage (3, 10). Intramural hematoma has 
also been reported in the colon (6, 8) and 
in the ileum (1, 5, 7). 

At operation a sharply defined hema- 
toma 10 to 20 cm. in length, containing 
liquid and /or clotted blood, is found in the 
subserosa of the duodenum. Retroperi- 
toneal hematoma is also commonly pres- 
ent, possibly arising from dissection of the 
intramural hematoma. In Case I the 
retroperitoneal and intramural hematomas 
communicated freely. From the opera- 
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tive descriptions in the literature, the le- 
sions occurring elsewhere in the intestine 
present a similar gross appearance. 

We attempted to duplicate the roentgen 
picture experimentally by utilizing seg- 
ments of normal small bowel removed in- 


tact at autopsy. The segments were filled 
with a barium suspension and ligated at 
both ends. Localized injections of up to 
150 c.c. of water were made subserosally, 
intramuscularly, submucosally, or in com- 
bination, following which radiographs of 
the specimens were made (Fig. 5). The 
coil spring appearance was not reproduced, 
but an intramural lesion was simulated and 
the mucosal folds appeared swollen. At- 
tempts to inject more than 150 c.c. of water 
resulted in extravasation of the water 
through the cut edge of the mesentery. 


INTRAMURAL HEMATOMA OF THE 





DUODENUM 


Fig. 4. Case IV 

A. Gastrointestinal series, Nov. 5, 1951, showing 
eccentric constriction of the descending duodenum and 
enlarged mucosal folds. No barium enters the distal 
duodenum 

B. Twenty-four-hour film. The obstruction is 
almost complete. The right psoas shadow is obliter 
ated. A large intramural mass fills the bulb and 
descending duodenum and impinges on the proximal 
transverse colon (arrows 

C. Gastrointestinal series, Nov. 8. The obstruc- 
tion is now less complete and the intramural defect 
extends well into the transverse duodenum (between 
arrows), where the lumen is widened and the coil 
spring appearance is striking 


Intramural hematoma of the duodenum 
probably begins in the subserosa, separat- 
ing the serosa from the muscularis. The 
resulting tumefaction bulges into the lumen, 
giving rise to the roentgen signs of an in- 
tramural mass. Infiltration of blood or 
of edema fluid into the mucosa occurs, 
thickening the valvulae conniventes and 
producing the enlarged folds seen radio- 
graphically. The cause of the coil spring 
pattern is not clear. As the hematoma 
enlarges, dissection into the retroperitoneal 
space may occur. 


Clinical and Laboratory Findings: There 
is nothing in the symptomatology, physical 
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Fig. 5. Experimental attempts to duplicate the 
roentgen appearance of intramural hematoma. Roent- 
genograms of barium-filled segments of normal small 
bowel into which 75 c.c. of water were injected intra- 
murally (arrows). An intramural extramucosal lesion 
was simulated (A) and the mucosal folds appeared 
swollen (B), but a coil spring pattern could not be 
reproduced 


findings, or laboratory data which could be 
considered diagnostic of intramural hema- 
toma. A history of trauma, however, or of 
a bleeding tendency may suggest the possi- 
bility of this condition. Pain is usually 
located in the upper abdomen and may be 
dull, sharp, or colicky. It is often asso- 
ciated with nausea and vomiting, but hema- 
temesis and melena are generally absent. 
Abdominal examination usually reveals 
upper abdominal tenderness and muscle 
guarding. Low-grade fever and moderate 
elevation of the white count with increase 
in polymorphonuclear leukocytes are often 
present. The red count and hemoglobin 
are usually normal. 


Roentgen Signs: Plain films of the abdo- 
men were available in only 2 of our 4 cases. 
In 1, a few distended loops of small in- 
testine were seen in the left upper quadrant. 
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In the other, an ill defined mass was visible 
in the lumen of a distended loop of small 
intestine in the left upper quadrant (Fig. 
2A). The right psoas shadow, as seen on 
the plain films or on the barium studies, 
was obliterated completely in 2 cases and 
poorly defined in the other 2. The left 
psoas shadow appeared normal in 3 cases 
and was questionably outlined with gas 
in the other (Fig. 2A). 

Gastrointestinal series revealed striking 
abnormalities, similar in all the cases. 
The lesions were 10 to 20 cm. in length and 
involved the descending and transverse 
portions of the duodenum. In 1 case the 
bulb was also affected, while in 2 others 
the hematoma extended for a short dis- 
tance into the proximal jejunum. In 
Liverud’s case the distal transverse duo- 
denum and proximal jejunum were in- 
volved. 

The proximal portion of the abnormal 
segment showed only thickening of the mu- 
cosal folds (Fig. 4A). More distally the 
barium appeared to pass over the surface 
of a smooth, sharply marginated intra- 
mural mass which widened the lumen of the 
duodenum (Figs. 1B and 2D). In this seg- 
ment the valvulae conniventes were 
crowded together producing the coil spring 
appearance usually ascribed to intussus- 
ception (Figs. 3 and 4C). Similar findings 
were encountered in Liverud’s case. 

There was evidence of extrinsic pressure 
on the greater curvature of the stomach in 
2 cases (Figs. 1A and 2B) and localized 
downward compression of the transverse 
colon in 1 (Fig. 4B). Marked obstruction 
occurred at the site of the hematoma in 
2 patients. In 2 of the 3 cases in which 
barium studies were repeated preopera- 
tively, the roentgen appearance showed 
considerable change over a three-day in- 
terval (Figs. 2 and 4). A gastrointestinal 
series was repeated about two weeks post- 
operatively in 2 patients and two weeks 
after admission in the unoperated case, 
and showed marked improvement in each 
instance. 

We believe that the roentgen demonstra- 
tion of an intramural mass with a coil 
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spring mucosal pattern overlying it is a 
pathognomonic sign of intramural hema- 
toma of the duodenum. 

Diagnosis: The roentgen diagnosis of 
intramural hematoma of the duodenum 
should offer no difficulty if a gastrointes- 
tinal series is performed and if one is fa- 
miliar with the entity. 

Intramural extramucosal neoplasm is 
simulated, but the swelling of the mucosa 
proximal to the main defect, the coil spring 
appearance, and the length of the abnormal 
segment make this diagnosis untenable. 

The roentgen appearance may resemble 
that of an intussuscepting mass, but in 
intussusception oral administration of 
barium should reveal shortening of the duo- 
denum and visualization of the constricted 
inner lumen. The rare retrograde intus- 
susception can be ruled out by the eccen- 
tric position of the intramural defect, the 
lack of shortening of the duodenum, and 
the mucosal changes in the proximal duo- 
denum. 

Other conditions, such as pancreatitis, 
duodenal infarction, and lymphoma or 
other malignant tumor, should present no 
serious problem in differential diagnosis 
if one is familiar with the distinctive roent- 
gen appearance of intramural hematoma 

From the pathological descriptions in 
the literature, it is probable that similar 
roentgen changes would also be encoun- 
tered in intramural hematoma involving 
other portions of the small intestine. Un- 
fortunately, roentgen descriptions are not 
available in such cases. In the case of in- 
tramural hematoma of the ascending colon 
reported by Kratzer and Dixon (8) an intra- 
mural lesion was suggested by the barium 
enema study. The reproductions, how- 
ever, show no evidence of the coil spring 
appearance. 

Intramural hematoma of the duodenum 
has not heretofore received consideration 
in the differential diagnosis of the “acute 
abdomen.” If the possibility of this diag- 
nosis is entertained, and if there is no clini- 


(Para el sumario en espanol, véase la pagina siguiente) 
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cal evidence of bowel perforation or other 
contraindication, a gastrointestinal series 


should be performed. The demonstration 
of an intramural extramucosal mass asso- 
ciated with a coil spring mucosal pattern 
will establish the diagnosis. 


SUMMARY 


1. Intramural hematoma of the duo- 
denum may be traumatic or spontaneous 
in origin. 

2. Its development is associated with 
acute abdominal symptoms which are non- 
specific in nature. 

3. Gastrointestinal examination _ re- 
veals a striking roentgen finding which is 
pathognomonic of this condition. 

4. Four cases are reported, in 3 of 
which surgical confirmation was obtained. 


Note: We are indebted to Drs. Harry L. Fry, of 
Cincinnati, and Donald D. Brannan, of Cleveland, 
for permission to report Cases III and IV, respec- 
tively. 


X-Ray Department 
Cincinnati General Hospital 
Cincinnati, Ohio 
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Decembe: 1954 


SUMARIO 


Hematoma Intramural del Duodeno 


El hematoma intramural del intestino es 
un estado en el que, ya espontaneamente o 
a consecuencia del traumatismo, extravasa 
una aglomeraci6n localizada de sangre a los 
tejidos subserosos o intersticiales del intes- 
tino. Preséntanse 4 casos, en los que estaba 
afectado predominantemente el duodeno. 

Los hallazgos fisicos, semiologia y datos 
de laboratorio no son especificos, pero una 
historia de traumatismo o de didatesis 
hemorragica pueden indicar la _ posible 
existencia de la lesi6n. En todos los casos 
de los AA., se evidencié una notable obser- 


vacién roentgenolégica, que ha sido men- 
cionada también por Liverud. El bario 
parecia pasar sobre la superficie de una 
tumefaccién intramural, netamente de- 
marcada y lisa, que dilataba la luz del 
duodeno. En ese segmento, las valvulas 
conniventes estaban apifiadas, teniendo 
aspecto de muelle enrollado, lo que parece 
ser patognoménico del estado. Aunque 
el cuadro roentgenolégico puede semejar el 
de la invaginacién, debe excluirse el fltimo 
por la falta de acortamiento del duodeno y 
de encogimiento del interior de la luz. 


DISCUSSION 


Richard Schatzki, M.D. (Belmont, Mass.): 
The description of Drs. Felson and Levin of 
the roentgen appearance of these intramural 
hematomas adds another facet to our knowledge 
of the pathology of the gastrointestinal tract, and 
we are greatly indebted to Dr. Felson and his 
associate for bringing it to our attention. 

I personally have never seen such a hematoma in 
the duodenum. One of the reasons for it is that I 
have not performed gastrointestinal examinations 
shortly following an abdominal injury. 

The appearance of the lesion seems to be character- 
istic and easy to recognize if one is familiar with it. 
Dr. Felson’s differential diagnosis against intussus- 
ception and intramural lesions other than hematoma 
is convincing in the cases which he presented. I 
thirk it is always a little dangerous to call a sign 
diagnostic or pathognomonic, and I am wondering 
if it isn’t possible that smaller areas of hematoma 
might not produce a picture which simulates 
an intramural tumor more closely. Certainly the 
cases which were shown looked in many respects 
different from intramural tumor. 

As far as the coiled spring appearance and its 
origin is concerned, it came to my mind as I listened 
to Dr. Felson that the two characteristic lesions 
which produce this picture are intussusception and 
intramural hematoma, in each of which the dis 
tention of the small bowel occurs very rapidly. The 
rapidity of this distention may have something to do 
with the formation of those coils. 

The absence or poor demonstration of the psoas 
shadow—in Dr. Felson’s cases always on the right 
side—is of great interest. It probably will play an 
important role in arousing suspicion of a hemorrhage 
in the wall of the duodenum in future cases, even be- 
fore a gastrointestinal series is performed. 

When should we undertake a gastrointestinal 


examination after abdominal trauma and what 
should be done if intramural hematoma is found? 
I personally would still greatly hesitate to attempt 
such an examination shortly after trauma, but with 
the knowledge which I have obtained here this 
morning I certainly will in the future perform one in 
those not uncommon cases where the clinical picture 
is not dramatic enough to demand surgery but where 
some abdominal symptoms linger on in the days 
following the injury. The demonstration of an in- 
tramural hematoma in such a case localizes the ab- 
dominal injury and therefore is of clinical signifi- 
cance. 

What should be done if the hematoma is demon- 
strated? Two of Dr. Felson’s cases—one which 
was and one which was not operated on—showed 
rapid regression of the duodenal defect. The in- 
tramural blood either became rapidly absorbed or, 
more likely, emptied itself into the retroperitoneal 
space. One wonders whether this might not be the 
usual course of events and whether surgery is neces- 
sary in these cases, provided that the clinical course 
is mild and does not indicate additional bowel in- 
jury or recurrent hemorrhage. 

I wish to thank Drs. Felson and Levin for this 
new piece of equipment in our diagnostic tool kit. 


Dr. Felson (closing): We so far feel that the 
sign is pathognomonic of intramural hematoma 
of the duodenum. We have never seen it in 
other conditions, and the only reference to it is 
in the article by Liverud. 

The question of performing a gastrointestinal 
series on a patient following an acute abdominal 
episode came up in our minds as well. These pa- 
tients did not seem to be ill enough to have a per- 
foration of the gut, although of course that was a 
possibility. They were not, as a rule, surgical emer- 
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rencies and the surgeon did not plan to operate im- 
mediately; else we would not have had the op- 
portunity of doing a gastrointestinal series. In 
fact, we relied entirely on the judgment of the 
surgeon in this respect. 

As to the management after the diagnosis is made, 
we cannot say from our experience with the one 
case treated conservatively whether non-operative 
management is the method of choice. I don't 
think we should generalize on this case, since we 
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known that concomitant lesions may occur following 
trauma, and the roentgen examination might 
demonstrate only the hematoma and fail to reveal 
other conditions for which surgery might obviously 
be indicated. 

I think the surgeon could detect clinically the 
manifestations of those conditions which would re 
quire surgery, but I am not certain of this. There- 
fore, we cannot yet conclude that these patients 
should be treated conservatively. 





Volvulus of the Transverse Colon’ 


LEO S. FIGIEL, M.D., and STEVEN J. FIGIEL, M.D. 


you OF THE transverse colon 
constitutes one of the rarest forms of 
mechanical obstruction of the large bowel, 
and reliable radiologic documentation of 
such an accident occurring in a normally 
developed colon (excluding anomalies of 
rotation) is indeed unusual. Kallio (10), 
in 1932, collected 18 cases, including 2 
from his own experience, and stated that, 
although uncommon, volvulus of this 
type was possible in the presence of an 
extremely redundant transverse colon 
whose flexures were in unusually close 
proximity; the torsion mechanism thus 
was similar to that occurring in the sig- 
moid. Kallio furnished an excellent re- 
view of the literature and the reader is 
referred to his paper for references to the 
earlier cases. The only subsequent con- 
tributions dealing with this condition are 
single case reports by Groth (8) in 1934, 
Melchior (13) in 1934, Martin and Ward 
(12) in 1944, Tabanelli (18) in 1947, 
Olivier and Libaude (15) in 1948, Murray 
(14) in 1950, and a report of 2 cases by 
Buenger (3) in 1954. 

Upon analysis of the descriptive and 
illustrative material in the papers of 
Melchior and Murray it is readily apparent 
that anomalies of rotation existed in their 
cases prior to the development of volvulus. 
Copies of roentgenograms submitted by 
Tabanelli strongly contradict the surgical 
impression of volvulus, since a barium 
enema study demonstrated filling of the 
transverse colon, including both flexures, 
without revealing unusual redundancy or 
obstruction. Possibly a redundant loop- 
like right colonic segment was twi..2d at 
its base, as hasbeen reported by Homans (9). 
Even this possibility cannot be accurately 
established from the radiographs shown. 

The cases of Groth, of Martin and 
Ward, and of Olivier and Libaude, appear 


to constitute duly authenticated examples 
of volvulus of the transverse colon. In 
the case of Groth, the diagnosis of axial 
torsion was established by preliminary 
barium enema examination demonstrating 
a funnel-shaped obstruction in the proximal 
half of the transverse colon just to the 
right of the mid-line, with a detailed study 
showing spiraling and crossing of mucosal 
folds at that site. This obstruction was 
overcome with some difficulty, with barium 
filling the proximal colon. The torsion 
was apparently reduced during expulsion 
of the enema and recurred a few days later. 
Groth considers this to be a physiological 
type of torsion, which on occasions may be 
associated with obstructive symptoms. 

The case of Olivier and Libaude showed 
a rounded termination of the barium 
column, with a dentate margin, at the 
site of obstruction in the distal transverse 
colon and a severely distended, redundant 
transverse colon proximally. At surgery 
a torsion of 180° was present. Although 
the diagnosis of volvulus was not es- 
tablished prior to operation, it would 
appear that the combination of a sharply 
rounded termination of the injected 
barium at the site of obstruction, plus the 
severe redundancy and distention, should 
have suggested the diagnosis. Our ex- 
perience (5) with volvulus of the right 
colon indicates that a rounded termination 
of the barium column at the site of torsion 
is not uncommon. In the case to be pre- 
sented here, the pre-evacuation barium 
enema study demonstrated a rounded 
termination with a central dentate margin 
at the obstructive site; only on the post- 
expulsion study was there evidence of 
spiraling and crossing of mucosal folds, 
indicating conclusively the presence of 
torsion. 

Martin and Ward described a case of 
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megacolon apparently due to an inflam- 
matory stricture in the descending colon 
complicated by volvulus of the transverse 
colon, the surgical report indicating a com- 
plete twist at the base of a very redundant 
transverse colonic loop. The film studies 
illustrating their paper are not such as to 
establish the diagnosis of volvulus, nor 
does the case history indicate that the 
diagnosis was made preoperatively. 

Recently Buenger published a report 
describing 2 cases of volvulus at the 
splenic flexure of the colon. The in- 
ference of torsion occurring at this site is 
somewhat misleading, since the splenic 
flexure ordinarily constitutes one of the 
relatively constant fixed points of the 
colon. The radiographic and clinical evi- 
dence presented is not very convincing of 
a torsion accident as one ordinarily thinks 
of it, where abnormal mobility constitutes 
a prerequisite, but certainly, in the first 
case at least, is consistent with abnormal 
rotation and fixation of the distal trans- 
verse colon secondary to multiple ad- 
hesions and bands, as described in the ac- 
companying surgical report. 

Riedel (16), in 1894, made reference to 
rotation of the transverse colon secondary 
to inflammatory bands and adhesions and 
described 2 such cases. Finsterer (6) 
also reported the presence of an inflam- 
matory band in a case of volvulus of the 
transverse colon. 

Finsterer stressed the possibility of 
double obstructions in cases of volvulus 
of the transverse colon and stated that 
organic lesions in the distal colon should 
always be excluded when torsion of the 
transverse colon is found. He described 
a case in which a co-existing carcinoma of 
the sigmoid was present. The cases of 
Roos and Curschmann (quoted by Kallio), 
in which coexistent volvulus of the sig- 
moid and transverse colon was present, 
tend to support Finsterer’s contention. 
In a recent personal communication, 
Becker (1) described an instance of volvu- 
lus of the transverse colon operated upon 
at the Charity Hospital in New Orleans 
in a patient who previously had a resection 
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of the sigmoid because of volvulus. No 
films of this case are available. The case 
of Martin and Ward, in which a mega- 
colon apparently due to an inflammatory 
stricture of the descending colon was com- 
plicated by volvulus of the transverse 
colon, is also of interest in this connection. 

In view of the ‘widespread usage of 
radiography in the study of intestinal 
obstruction, this scarcity of reference ma- 
terial must be considered significant, es- 
pecially since marked redundancies of the 
transverse colon are extremely common. 
We recently had the experience of study- 
ing a case presenting clinically and radio- 
graphically the features of intestinal ob- 
struction. We were extremely surprised 
to demonstrate torsion effects on the 
mucosa of the mid transverse colon, with 
complete obstruction apparently due to 
volvulus, and even more surprised when at 
surgery it was discovered that the proximal 
half of the transverse colon had herniated 
through a tear in the mesocolon, with a 
complicating volvulus of 360°. From this 
it would appear that hernias, internal or 
external, in which the transverse colon 
participates, may be complicated by tor- 
sion. 

CASE REPORT®* 

F. P., a 56-year-old white female, was admitted 
on Oct. 15, 1951, with abdominal pain, distention, 
and vomiting. In November 1950, she had been 
admitted to another hospital for intestinal obstruc- 
tion, and a cecostomy had been performed. Scout 
films of the abdomen at that time revealed a com- 
plete obstruction at the mid transverse colon with 
severe distention of the right colon and proximal 
half of the transverse colon. No cause for this ob- 
struction was ascertained at operation. 

Roentgen Examination: Anteroposterior and up- 
right studies (Oct. 15, 1951) revealed severe right 
colonic distention and moderate distention of the 
proximal transverse colon, which assumed a ‘‘U”’ 
like appearance, with the apex of the “U"’ directed 
inferiorly. A barium enema study revealed a com- 
plete obstruction at the mid transverse colon and 
films demonstrated spiraling or twisting of the mu- 
cosa at the site of obstruction. Jmpression: Vol- 
vulus of the transverse colon with complete ob- 
struction. 


? This case is submitted through the courtesy of J. E 
Lofstrom, M.D., Director of Division of Radiology, 
Wayne University and Receiving Hospital, Detroit, 
Mich. 
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Fig. 1. Gas-distended, redundant proximal trans- 
verse colonic segment with conization of the gas column 
at the proximal and distal aspects of this redundant 
loop. Note also distention of the right colon. 





Fig. 2. Rounded termination of barium column at 
the point of obstruction, with central dentate margin. 


Course: Because of inflammatory signs at the old 
cecostomy site, surgery was deferred while the pa 
tient was treated intensively with antibiotics. The 
cecostomy opened spontaneously, with drainage of 
considerable gas and fluid. 

Surgery: Exploration, on Oct. 24, revealed evi- 
dence of multiple adhesions und a tear in the trans 
verse mesocolon through which the proximal half 
of the transverse colon had herniated, with a result- 


December 1954 


Fig. 3. Post-evacuation study showing crossing 
and spiraling of the mucosal folds at the point of tor- 
sion, conclusively indicating the presence of volvulus. 


ant torsion of 360°. The herniation of the colon 
was reduced, the tear repaired, and a cecostomy was 
done. A right paraduodenal hernia was also reduced 
during the surgical procedure. 

COMMENT 

This case illustrates an extremely rare 
type of mechanical obstruction, consisting 
of herniation of the proximal half of the 
transverse colon through a tear in the 
mesocolon, complicated by volvulus. 
Pathognomonic evidence of torsion is 
demonstrated on the barium enema studies. 
The defect in the mesocolon was probably 
an acquired one, related to previous 
surgery. No explanation was offered by 
the surgeons to account for the obstructive 
process which occurred in November 1990. 
The only pertinent comment in the opera- 
tive notes was that the right colon was 
extremely mobile. 

We believe that the term ‘volvulus of 
the transverse colon’ should be rigidly 
and specifically applied to those cases in 
which torsion is demonstrated in the 
transverse colon and in which anomalies 
of rotation (non-rotation, malrotation, 
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reversed rotation) are not present. If 
such anomalies of rotation are excluded 
as an underlying anatomical defect, vol- 
vulus of the transverse colon becomes one 
of the rarest forms of intestinal obstruc- 


tion. 


SUMMARY 


1. A case of volvulus of the transverse 
colon occurring as a result of herniation 
through a tear in the transverse mesocolon 
is presented. 

2. A review of the literature is in- 
cluded and the rarity of volvulus of the 
transverse colon in the normally de- 
veloped colon (excluding anomalies of 
rotation) is stressed. 

Department of Radiology 


The Grace Hospital 
Detroit 1, Mich. 
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SUMARIO 


Védlvulo del Colon Transverso 


El vélvulo del colon transverso es una de 
las formas mas extrafias de oclusién meca- 
nica del intestino grueso, a pesar de ser 
sumamente comin la sobreabundancia de 
tejido en dicha regi6n. Repasase la litera- 
tura y preséntase un caso. Descubrié- 
ronse en las radiografias corrientes acen- 
tuada distensién de la porcién derecha del 
colon y moderada distensién de la porcién 
proximal del colon transverso y un estudio 


con enema de bario revelé oclusién total 
del colon mesotransverso y torsién de la 
mucosa en el sitio de la obstruccién. La 
operaci6n revel6 un desgarro (presunta- 
mente relacionado con una _ operacién 
anterior) en el colon transverso, a través 
del cual se habia herniado la mitad proxi- 
mal del tltimo, dando por resultado una 
torsién de 360°. Se redujé la hernia y se 
repar6 el desgarro. 


DISCUSSION 


John Holt, M.D. (Ann Arbor, Mich.): It is 
difficult not to be over-enthusiastic about the 
paper we have heard on volvulus of the colon. 
Considering the recently published article by 
these same authors on volvulus of the cecum and 
ascending colon, their very fine exhibit at this 
meeting, and this presentation this morning, it is 





hard to find something to say that they haven't 
already said. 

A couple of weeks ago, flush with confidence in 
making this diagnosis after reading the copy of 
the paper which was sent to me, I was confronted 
by a scout film of the abdomen which one of our 
surgeons thrust in front of me and I immediately 
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made a dogmatic, unequivocal statement that 
this was volvulus of the sigmoid colon. All the 
basic criteria for such a diagnosis seemed to be 
present in this fifty-year-old woman who had had 
a previous episode of volvulus of the sigmoid 
colon in 1951 and who had not had an obvious 
redundance of the sigmoid loop resected at the 
time of operative correction of the volvulus. 

Imagine my surprise when the surgeon informed 
me that, although he found a dilated sigmoid 
loop, there was no twist. It was, in his opinion, 
an example of megacolon largely confined to the 
sigmoid area. 

I still am somewhat skeptical about the surgical 
diagnosis and would like to ask Dr. Figiel if he 
has had any experience with chronic or recurrent 
volvulus and if this case might be an example of 
the same. Furthermore, might not volvulus of 
this type be responsible for some of the examples 
of so-called localized acquired megacolon in 
adults? Finally, how much of a twist does it re- 
quire to produce obstruction? The reason I 
ask this is because a review of this patient’s 
previous record discloses that the surgeon who 
made the diagnosis of the first occurrence of 
volvulus said there was apparently only a 90° 
twist. 

I again want to thank Drs. Figiel for an in- 
teresting and instructive presentation. I am 
sure that their work during the past several years 
will serve as important references for all of us in 
the future and that we will make more diagnoses 
of volvulus of the colon because of their contribu- 
tions. 


December 1954 


Dr. Leo Figiel (closing): Dr. Holt’s first ques- 
tion was as to whether we felt that in his case a 
recurrent chronic volvulus was associated with 
the megacolon. I feel definitely that Dr. Holt's 
description indicates the presence of a sigmoid meg- 
acolon rather than a generalized form, that is, Hirsch- 
sprung’s disease, although in the latter condition 
cases of sigmoid volvulus have also been reported. 
There is very convincing evidence that a definite 
anatomic change may occur in the sigmoid loop, 
primarily in association with high-residue, bulky 
diets such as are common particularly among the 
Scandinavian and Russian people. The sigmoid be- 
comes quite huge and subject to recurrent attacks 
of torsion which may be spontaneously reduced. 


In our own country, sigmoid volvulus occurs in 
institutions, in homes for the aged where there is 
poor bowel care, etc. In any event, volvulus any- 
where in the colon can be spontaneously reduced, 
and a number of cases are described in which detor- 
sion of volvulus in varying segments was demon- 
strated. It is of interest that most patients treated 
for obstruction of the colon due to volvulus will pre- 
sent histories indicating that such attacks have 
occurred many times previously. 


As to Dr. Holt’s second question—how much 
of a twist is necessary to produce torsion?—I 
would say that probably 80° is necessary. I 
doubt very much if torsion less than that will 
produce roentgenographic evidence of mechanical 
obstruction, although there may be some sympto- 
matology associated with such minor displace- 
ments. 
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The Significance of Variations in 





Angiocardiographic Circulation Times’ 


MELVIN M. FIGLEY, M.D. 


AS A MEANS OF demonstrating the mor- 
phology of the heart and great ves- 
sels, angiocardiography has proved to be 
practical and valuable. When rapid serial 
filming is used, the recording of sequential 
opacification and clearing of the several 
cardiac chambers and vessels presents an 
opportunity to study circulatory physi- 
ology as well. It seemed of interest and 
value to correlate the pressures and evi- 
dences of shunts obtained at cardiac cath- 
eterization with chamber filling and emp- 
tying times as shown by short-interval 
angiocardiography. 
METHODS 

At the University of Michigan Hospital 
angiocardiography has been performed with 
automatic serial filming (1) at the rates of 
1.3, 2, and rarely 4 films a second. Tests 
of the electronic timer employed have 
shown remarkable uniformity of exposures 
at these filming rates. The time of ap- 
pearance and disappearance of contrast 
in the individual heart chambers and ves- 
sels has been recorded for a number of 
normal and congenitally abnormal hearts. 
A single observer’s visual estimate of 
the earliest and latest definite opacifica- 
tion was recorded. Films were viewed in 
large groups, facilitating the recognition 
of slight changes in density, the influence 


of respiration, Valsalva effort, hepatic 
reflux, etc. 
Certain difficulties were encountered. 


The initial opacification of a chamber is 
ordinarily sufficiently abrupt to be easily 
recognized, but the clearing time, particu- 
larly in disease, is often indefinite. At 
times an overall slight opacity of the right 
heart remains after the bulk of the con- 
trast medium has passed. In such a case 


‘From the Department of Radiology, University Hospital, University of Michigan, Ann Arbor, Mich. 


the termination of changing density was 
used. In some instances filming was not 
continued long enough to record complete 
left heart clearing. Superimposition of 
chambers in certain projections prevents 
separate recording, 7.e., the right auricle 
and ventricle are superimposed in the left 
oblique view. 

Consideration was given to the desira- 
bility of densitometric rather than visual 
measurements (2). With the former, a 
curve of changing density could be con- 
structed. Previous experience, however, 
indicated that this would be time-consum- 
ing and difficult on account of the non- 
uniform density and position of the cham- 
bers. Also the light transmission of the 
heavily contrast-filled right heart chambers 
might be so great as to prevent accurate 
measurement by the available densitom- 
eter. 

The details of angiocardiographic technic 
are important as sources of deviation from 
the commonly studied physiologic states. 
In this hospital premedication consists of 
morphine or a barbiturate. General an- 
esthesia is not required, nor is any other 
drug used. Children up to the age of six 
or seven are examined recumbent, with 
no attempt to control respiration. Ordi- 
narily they are quiet at the outset but 
with the injection may give an apprehen- 
sive inspiratory gasp and hold the breath 
or cough or cry during the latter part of 
the filming. In others, who tolerate it 
placidly, the examination disturbs the 
resting physiologic state only by infrequent 
direct effects of the contrast medium on 
the heart (11). 

Older children and adults are examined 
in a sitting position. Despite sedation and 
reassurance, there is sometimes a threat of 
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oooeeees SUPERIOR VENA CAVA 
---— PULMONARY ARTERIES 


AORTA + UNFILMED 





Fig. | 
and the aorta 


The normal opacification periods of the superior vena cava, pulmonary artery and its main branches, 
Timing begins with the initial entry of the contrast medium into the intrathoracic veins. 


Note 


that with few exceptions there is no overlapping opacity of the pulmonary arteries and the aorta. 


syncope during preliminary preparations. 
All those so affected have successfully 
undergone examination after brief re- 
cumbency and inhalation of spirits of am- 
monia. Ordinarily injection is begun with 
the initiation of a deep but not maximal 
inspiration, and the breath is held for 
twelve to fifteen seconds, during the entire 
filming cycle. Should longer filming be 
planned, one expiration and inspiration 


are allowed at five to eight seconds. 
Clearly there is opportunity for the Val- 
salva effort to delay the entrance of the 
contrast medium or to cause serious im- 
pairment of venous return during filming. 
Performed in this way, the examination is 
not one of a comfortable physiologic state. 
It is, however, the technic most widely 
employed because of its simplicity. 
Injection is made manually as rapidly as 
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SIGNIFICANCE OF VARIATIONS IN ANGIOCARDIOGRAPHIC CIRCULATION TIMES 
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AGE IN YEARS—— ® NORMAL 


convincing evidence of heart disease. 


venous shunt not complicated by congestive heart failure 


cate the extremes of the normal range. 


possible through a large cannula inserted 
in an antecubital or saphenous vein. 
Dosage of the medium—formerly Diodrast 
or Neo-Iopax, and now Urokon 70 per 
cent—is 1 c.c. for 2 pounds of body weight, 
irrespective of heart size, up to a maximum 
of 50 c.c. Dotter (3) and Sussman (11) 
have reported no change in right auricular 
pressure in adults during injection, but 
we, like others (4), firmly believe that this 
pressure is briefly elevated in infants. 
We have not taken opportunity to de- 
termine this, however. 


OBSERVATIONS 


Normal Circulation: The normal cir- 
culation is distinguished by rapid clearing 
of the right heart, which results in a con- 
venient constant, namely, complete clear- 
ance of the main pulmonary arteries by 
the time of initial opacity of the ascending 
aorta. This constant is observed if the 
injection time, as measured by the dura- 
tion of superior vena caval opacity, is as 
rapid as one-half to one second in infants 
and two to two and one-half seconds in 
adults. The lack of overlapping of pul- 
monary artery and aortic opacification in 
most normal hearts may be seen graphi- 
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Fig. 2. The normal range of initial aortic opacification times plotted against age. 


normal, non-vascular mass, and aneurysm are the same as those charted in Fig. 1. 
Those designated as L — R shunt had some type of intrathoracic arterio- 


O L—R_ SHUNTS 


The cases designated as 
None of these patients showed 
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The heavy lines in this and the following charts indi- 


cally (Fig. 1). The bulk of patients in- 
cluded here were studied for intrathoracic 
masses and had no clinical evidence of 
cardiac disease or compression by the 
mass. Several others had aneurysms or 
anomalous aortic branches. 

From the data available, the normal 
range of filling and emptying times of 
each of the several chambers has been 
determined, but for convenience a single 
value expressing the speed of the right 
heart circulation was desired. For this, 
initial opacification of the ascending aorta 
was chosen as it is ordinarily abrupt and 
easily recognized in any projection. As 
it may be affected by disease of any of 
the chambers, valves, or vessels proximal 
to it, it should be a sensitive indicator of 
the condition of the intrathoracic circula- 
tion, 

A plot (Fig. 2) of the initial aortic opac- 
ification time after the first entry of con- 
trast medium inio the chest shows a 
fairly sharply defined normal range, the 
time increasing up to the mid or late teens. 
The decrease in heart rate with advancing 
age is almost certainly responsible for this. 
It seems probable that the circulation rate 
might be expressed more precisely and 
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PULMONARY VALVE STENOSIS 





Fig. 3. Pulmonary valve stenosis with intact ventricular septum. Initial aortic opacification via pulmonary 
flow ( X) or pulmonary artery clearing (O) when aortic filling time exceeded the filming period plotted against age. 
Subscript ( indicates a value greater than recorded because the filming period was exceeded. Figures indicate per 
cent deviation from predicted normal frontal area of the heart. Note the generally slow circulation correlating 


roughly with increased heart size. 


meaningfully in the number of cycles re- 
quired for initial aortic opacification. In 
a few instances we have obtained simul- 
taneous electrocardiograms and found that 
the adult heart requires seven to eight 
cycles for this event. In very beautiful 
biplane studies of infants, Wegelius and 
Lind (4) have found left heart filling nor- 
mally limited to eight to twelve cardiac 
cycles after right auricular filling. They 
advise expressing opacification times inde- 
pendent of the heart rate in terms of car- 
diac cycles for a given event. 

Left -to- Right Shunts: Left -to-right 
shunts, as in uncomplicated patent ductus, 
auricular or ventricular septal defects, 
or anomalously connected pulmonary veins, 
are distinguished by a normal initial aortic 
opacification time associated with pro- 
longed pulmonary artery opacification. 
The latter fades very gradually with left 
heart clearing, which is also prolonged due 
to the recirculation. 

Ideally one might expect clear-cut emp- 
tying of the right heart and demonstrable 
refilling by the anomalous shunts, which 
might then be distinguished. Actually 


this seldom occurs. Three of 8 surgically 
verified patent ducti showed clear-cut 
pulmonary recirculation from the aorta 
after the right ventricle had cleared. 
Two of 4 auricular septal defects showed 
convincing right auricular reopacification. 
Each of 2 ventricular septal defects had 
demonstrable refilling of pulmonary ar- 
teries simulating patent ductus. In all 
cases prolonged pulmonary artery opaci- 
fication was noted, which gradually cleared 
with aortic clearing. 

The numbers of patients studied with 
these shunts are small, for angiocardiog- 
raphy adds little or nothing to the much 
more precise differentiation afforded by 
clinical examination and cardiac cathe- 
terization. In this hospital only an occa- 
sional atypical case is studied by angio- 
cardiography. 

Pulmonic Stenosis: Pulmonary stenosis 
and pulmonary hypertension present ob- 
struction to right ventricular emptying 
with resultant ventricular hypertrophy 
and dilatation. Retarded clearing of the 
contrast medium from the right ventricle 
and delayed aortic opacification may be 
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Fig. 4. 
second ; 
valve ring (arrow). 


Female, aged seven years. 
The stenotic valve is not visible. 


diminutive left ventricle and ventricular septum (arrow). 


seconds at this age. 


expected and are in fact found in many 
instances. 

Pulmonary stenosis may be encountered 
as a simple narrowing of the valve orifice 
through which all blood must flow or in 
association with a ventricular septal de- 
fect, as in the tetralogy of Fallot. For 12 
patients of the former type we obtained 
angiocardiographic data. In 8 of these 
the pulmonary circulation was significantly 
slowed, as shown in Figure 3. The aortic 
opacity here recorded is not that due to 
an early right-to-left auricular shunt, 
which was present in several of these pa- 
tients, but that obtained by the normal 
pulmonary route. Among the 9 cases in 
which the observation could be made, 
right ventricular or pulmonary artery 
clearing was delayed in 5 (Fig. 4). This 
might be ascribed to an abnormally large 
diastolic chamber volume relative to the 
stroke volume. Some support for this view 


is presented by the fact that the smaller 
hearts had the more nearly normal circu- 
lation times. 

The severity of the stenosis in these 
patients can be judged only by evaluation 
of symptoms, heart size, and right ventric- 
ular pressure. 


The relative reduction in 
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Delayed right ventricular clearing in pulmonary valve stenosis. 





Lateral angiocardiogram, 2 films per 
A. At 3.5 seconds, enormously dilated right ventricle and constriction at 
At 7.5 seconds, delayed clearing of the right ventricle, 
Normal right ventricular clearing time is not over four 


pulmonary flow was not determined. In 
general, the less severely handicapped had 
the more nearly normal circulation. The 
3 patients with entirely normal circu- 
lation times were only mildly incapacitated. 

Of about 50 patients with tetralogy of 
Fallot, a few had sufficient pulmonary 
flow to allow useful opacification of the 
left heart. In general, these were the less 
severely affected patients; in the more 
severe cases, most of the medium enters 
the aorta immediately, the amount travers 
ing the lungs being inadequate for left 
heart opacification. In general (Fig. 5), 
there is some slowing of flow through the 
lungs, though not as marked as in valvular 
stenosis with intact ventricular septum. 
By contrast, right ventricular emptying ts 
consistently prompt, apparently because 
of the direct access of the ventricle to the 
aorta. 

Pulmonary Hypertension: The patients 
selected for study of pulmonary hyper 
tension were those in whom this condition 
complicated a ventricular or auricular 
septal defect or a patent ductus. Two 
cases of isolated pulmonary vascular dis 
ease were included. Mitral valve disease, 
though commonly accompanied by pul 
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Tetralogy of Fallot: initial aortic opacification time via pulmonary flow. Premature opacification of 


the aorta due to intracardiac right-to-left shunting has preceded this second aortic opacification cycle. Note a 


general delay in pulmonary circulation, though less marked than in Fig. 3 


Two values joined by a line represent 


two examinations of the same patient. 
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Pulmonary hypertension 


° °.¢ ° ‘2 . . . . > lic 
initial aortic opacification via pulmonary flow. Right ventricular systoic 


pressure 100 mm. Hg or more in 8 patients, 56 to 68 mm. in others. 


Except for patient aged seventeen, none had 


experienced heart failure 
aortic opacification, 1.¢., 


Other figures and symbols as in earlier Figures 
slow pulmonary circulation 
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Note a general tendency for delayed 
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© CONGENITAL AORTIC VALVE DISEASE 








Fig. 7 


Coarctation of aorta and congenital aortic valve disease: initial aortic opacification 


Normally rapid 


circulation is recorded despite left-sided obstruction 


monary hypertension, may in itself be 
obstructive and was not included. 

Only 3 of these 12 cases were well above 
normal in their aortic opacification (Fig. 6). 
In 5 of 11 cases where it could be evaluated, 
right ventricular emptying was delayed. 
There was no correlation with the level of 
pulmonary pressure, which in most in- 
stances was about 100 mm. Hg systolic. 


The relation of heart size was also in- 
constant. 
Several cases each of mitral valve 


disease, constrictive pericarditis, and con- 
gestive heart failure of unknown cause 
were studied, each showing greatly re- 
tarded circulation. Pulmonary hyper 
tension was demonstrated in all of these, 
but the other complex factors involved 
render any conclusions regarding the role 
of the pulmonary pressure mere specula- 
tion. 

Coarctation of the Aorta: Asa matter of 
interest, the circulation time in coarctation 
of the aorta was studied to see if an ob 
structive lesion of the left heart had any 
effect on the right heart circulation when 
congestive failure was not present. Some 
of these patients had left ventricular en- 
largement, about 40 per cent, but none 


were in failure. The expected normalcy 
of the circulation rate was confirmed 
(Fig. 7). Likewise, 3 patients with con- 
genital aortic valve showed no 
deviations from normal. 


disease 


DISCUSSION 

It is at once apparent that standard 
angiovardiographic technic as a method of 
assessing intrathoracic circulation times is 
far from ideal. Its defects lie in the in- 
jection, the filming, and the lack of heart 
rate control. 

In 1943 Steinberg and others (5), in 
one of the first papers concerning the 
application of angiocardiography to con- 
genital intracardiac shunts, pointed out 
that injection is subject to effects of the 
Valsalva effort and hepatic reflux. Each 
results in intermittent or delayed entry 
of the contrast substance. These may 
not affect the speed of passage, recorded 
as the initial aortic opacification time, but 
they invalidate observations based on 
right heart-clearing times. 

The Valsalva effect is shown in Figure 8. 
It is pertinent to point out the frequency 
of hepatic reflux. This very commonly 
occurs to a limited extent during the 
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Fig. 8. Intermittent injection due to Valsalva effect. 





M. FIGLEY 


Filining speed, 2 per second. Initial entry of contrast on 


Film 4, aided by voluntary inspiration, has ceased by Film 3. With expiration, Film 14 (note position of dia- 
phragm ), a second bolus of contrast enters from pooling in the extrathoracic veins. As a result, recirculation to 


the right heart cannot be reliably detected. 


period of vena caval filling, especially in 
children. A massive reflux is often seen 
with injection through the inferior vena 
cava (Fig. 9). An interesting ebb and 
flow of contrast is seen here, much like 
that which has been recorded in normal 
animal fetuses by cinematography. An 


occasional normal adult shows a massive 
reflux, as seen in Figure 10. The reflux 
in this case suddenly cleared at nine 
seconds, presumably due to release of an 
unintentional Valsalva effort. Hedman, 
Lind and Wegelius (6), who presented the 
first analysis of the significance of hepatic 
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Fig. 9. Intermittent injection due to hepatic reflux. Female two years old, with patent ductus _ aiies the 
pulmonary hypertension. Films 2 per second. Contrast medium injected into a saphenous one 8 pr 
inferior vena cava, hepatic veins, and right heart on Film 3. It clears from the hepatic veins on — Ae ae 
to return as a massive reflux on Film 6. Since the inferior vena cava is clearing at this time, this represents < = 
reflux from the heart. It is considered abnormal and resulted in intermittent entry of contrast medium into the 
heart as it returned later. 
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Fig. 10. Hepatic reflux in normal adult. Two films per second in left anterior oblique projection. Note the 
rapid clearing from the liver in one second, Films 18 to 20, probably due to the release of involuntary Valsalva ef- 
fort. Detectable reopacification of the right heart is debatable. 





Fig. 11. Systolic hepatic reflux in normal adult. Chamber contours indicate right auricular diastole and right 
ventricular systole on Film 3. One-half second later, on Film 4, auricular systole and ventricular diastole are 
filmed. Note significant hepatic reflux during auricular systole. This may have been due to over-distention of 
the right auricle by an especially rapid injection as the superior vena cava has already cleared by one and a half 


seconds, Film 3 


refluxes, considered a reflux during atrial 
systole as abnormal, for normally the vena 
caval orifices are thought then to be 
closed. In this respect, Figure 11 shows 
a normal adult with an atrial systolic re- 


flux. It seems safe to say that the signifi- 
cance of hepatic reflux has not yet been 
fully defined. We have recorded it in 
many conditions with enlargement of the 
right auricle: left-to-right shunts, pul- 
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monary hypertension, but most commonly 
in pulmonary valve stenosis. It would 
seem distinctly abnormal if it occurs after 
vena caval clearing when the pressure of 
injection has been dissipated. 

Elimination of the undesirable effect of 
the Valsalva effort and standardization of 
injection ought to be obtained by auto- 
matic injection through an intracardiac 
catheter, as for selective angiocardiog- 
raphy (7). Preparations are being made 
for this in our department, and it is hoped 
that more decisive data can thus be ob- 
tained regarding circulation rate, recircu- 
lation, and hepatic refluxes. 

A second defect inherent in the standard 
angiocardiographic procedure is that film- 
ing of the heart of the infant and young 
child at two films a second is insufficiently 
rapid for recognitio: of minor alterations 
in circulation rate. At this rate the entire 
right heart circulation may be completed 
in the normal infant with only four films 
being obtained. 

Probably the greatest defect lies in the 
lack of a record of the heart rate during 
filming. It is anticipated that the circu- 
lation time may be more meaningfully 
stated in terms of the number of cardiac 
cycles required for a given event. Simul- 
taneous electrocardiography is performed 
in several laboratories (4, 11) and is now 
being used in this department to investi- 
gate this relationship. 

Despite these shortcomings, this study 
has not proved entirely valueless. Some 
normal values have been defined for the 
circulation time by angiocardiography as 
it is usually practiced. Some delay in 
circulation can be related to pulmonary 
hypertension and pulmonary stenosis, par- 
ticularly the latter. As a part of morpho- 
logic studies of cyanotic heart disease, 
others (8, 9, 10) have incidentally made 
these same observations. Similar pro- 
longation of pulmonary artery opacity is 
seen with left-to-right shunts, but by 
contrast the aorta fills promptly, indicat- 
ing the normally rapid pulmonary flow. 
In such an event, recirculation to the 
right heart can be suggested if injection has 
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been brief and not affected by Valsalva 
effort or hepatic reflux. 


SUMMARY 


As conventionally performed angiocar- 
diography is affected by several uncon- 
trolled variables which render it at best a 
crude record of the speed of intrathoracic 
circulation. Considerable implementa- 
tion is necessary before circulation times 
can be meaningfully recorded and ex- 
pressed. Nevertheless this survey of con- 
ventional angiocardiographic experiences 
in congenital heart disease has shown 
delayed left heart opacification in most 
patients with pulmonary stenosis and some 
patients with pulmonary hypertension. 
The mechanisms involved for the retarded 
flow seen in several types of acquired 
heart disease have not been fully in- 
vestigated. 


Department of Radiology 
University Hospital 
Ann Arbor, Mich. 
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SUMARIO 


La Significacién de las Variaciones Angiocardiograficas del Tiempo de Circulacidn 


Usando la angiocardiografia con radio- 
grafias automaticas en serie a raz6n de 1.3, 
2 y, raramente, 4 peliculas por segundo, 
los AA. llevaron a cabo estudios de la 
circulacién normal y de enfermos con 
desviaciones de izquierda a derecha, esteno- 
sis de la valvula pulmonar, hipertensi6n 
pulmonar y coartacién de la aorta. Quedé 
de manifiesto que la angiocardiografia, 
segiin se ejecuta corrientemente, se ve afec- 
tada por varios factores variables y sin 
gobierno que la convierten, aun en las 
mejores circunstancias, en un registro tosco 
de la velocidad de la circulacién intrato- 


racica. Esos factores variables conciernen 
a la inyeccién, la toma de radiografias y la 
falta de dominio sobre la velocidad cardi- 
aca. 

A pesar de dichas limitaciones este 
estudio revel6é tardanza en la obtencién 
de opacidad en el corazén izquierdo 
en la mayoria de los enfermos con es- 
tenosis de la valvula pulmonar y en al- 
gunos que tenian hipertensién pulmonar. 
No se han investigado plenamente los 
mecanismos que intervienen en el retardo 
de la corriente observado en varias formas 
de afecci6én cardiaca adquirida. 


DISCUSSION 


Charles T. Dotter, M.D. (Portland, Oregon): 
Dr. Figley’s presentation has been interesting and 
stimulating. It points up the unreliability of circu- 
lating time tests as performed in the usual clinical 
manner. 

Studies made in veins proximal to the site of 
angiocardiographic injections have indicated that 
pressures up to 300 mm. of mercury are attained. 
These are dissipated upon reaching the mediastinum 
but may result in filling of collateral venous channels, 
a factor tending to result in slow clearance of in- 


travenously injected substances from the cardiac 
chambers and great vessels. The frequent but er- 
ratic demonstration by angiocardiography of resid- 
ual contrast substance trapped within the right 
ventricle should serve as indication that cardiac 
output studies based upon dye dilution curves are 
essentially unreliable. 

Studies such as Dr. Figley’s are of particular value 
in indicating the shortcomings of methods of in- 
vestigation. May I congratulate him on his pres- 
entation? 
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The Roentgen Study of the Chest in Measles’ 


JOHN De CARLO, JR., M.D., and HENRY H. STARTZMAN, JR., M.D. 


8 Sues sTUDY WAS undertaken after ob- 
servation of a wide variety of roent- 
genographic chest changes in cases of 
measles and discovery in the American lit- 
erature of only meager reference to this sub- 
ject (1, 2). One hundred cases of measles 


seen at Baltimore City Hospitals in 1951- 


Bronchopneumonic infiltration. 
Large hilar shadows. 
Intense pulmonary markings. 


oo bo 


Pleuropulmonary changes (only 2 


cases) 
6. Widened mediastinum. 
7. Atelectasis. 





Case I. A. 
region. B. 


Fig. 1 
Five days later: 
52 were chosen at random for review. 
The patients were not currently under 
treatment but had been discharged months 
previously. Roentgenograms were avail- 
able for only 60 patients, since a roentgen 
study was made only when clinically indi- 
cated. 


ROENTGEN OBSERVATIONS 


The following radiographic changes were 
noted : 


1. Localized infiltration. 


' From the Department of Roentgenology, Baltimore City Hospitals and University of Maryland, Baltimore, 
Md. Accepted for publication in October 1953. 
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Diffuse infiltration in the right upper lung field, with complete consolidation in the apical 
right upper lobe pneumonia complicated by atelectasis. 


A number of cases have been selected for the 
purpose of illustrating the above findings. 


Case I: An acutely ill 7-month-old white fe- 
male was admitted to the hospital with a tempera- 
ture of 106°. She had had a rash typical of measles 
for five days. One day prior to admission she be- 
came cyanotic and dyspneic, with severe coughing 
spells. The past history was negative except for 
frequent upper respiratory infections. No lymph- 
adenopathy was noted. 

The white blood cell count was 9,200, with a high 
lymphocytic component. Nasopharyngeal cultures 
were positive for hemolytic Staphylococcus aureus; 
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Fig. 2. Case II. Diffuse, fine, patchy infiltration 
throughout both lung fields, most pronounced in the 
cardiophrenic angles 


throat cultures were positive for Diplococcus pneu- 
montiae. 

A roentgenogram of the chest (Fig. 1A) taken on 
admission, because of positive pulmonary physical 
findings, showed diffuse infiltration in the right upper 
lung field, with complete consolidation in the apical 
region. The pulmonary markings were intense 
bilaterally. A chest film obtained five days later 
Fig. 1B) showed right upper lobe pneumonia com- 
plicated by atelectasis 


Varying degrees of localized infiltration 
occurred in 18 of the 100 cases but in this 
one alone was progression to atelectasis 
observed. 


Case II: A 15-month-old white male who seven 
days prior to admission had a cough and coryza was 
admitted with a temperature of 104.6° and a rash 
which had developed on the day of admission. The 
child had had whooping cough and frequent upper 
respiratory infections. Physical examination re 
vealed a moderate degree of cervical adenopathy and 
positive pulmonary findings 

The admission white blood cell count was 14,600, 
with a normal differential count. A nasopharyn 
geal culture was positive for Staphylococcus aureus 
and Hemophilus influenzae. The blood culture was 
negative. 

Roentgenogram of the chest (Fig. 2) showed dif 
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fuse, fine, patchy infiltration throughout, most 
pronounced in the cardiophrenic angles bilaterally. 

This case is presented to demonstrate 
the bronchopneumonic type of infiltration. 
There were 13 cases of this type with vary- 
ing degrees of infiltration, most marked in 
the cardiophrenic angles. 


: aw 


+ 








Fig. 3 ‘ase III. Bilateral hilar enlargement with 
intense pulmonary markings. 


Case III: A 6-year-old white male with cough, 
fever, and a rash typical of measles for three days 
was admitted with a temperature of 102.4°. The 
past medical history was negative. Physical 
examination revealed cervical adenopathy and posi- 
tive pulmonary findings. The admission white blood 
cell count was 4,000, with a normal differential 
count. Nasopharyngeal cultures were negative. 

Roentgenogram of the chest (Fig. 3) showed 
bilateral hilar enlargement and intense pulmonary 
markings. 


This case is presented to demonstrate 
hilar adenopathy. There were 22 such 
cases in the series; 12 were associated with 
parenchymal infiltration and 10 were with- 
out infiltration. 

Case IV: A five-year-old white male was ad- 
mitted with a temperature of 104°. Two days prior 
to admission fever developed, followed by vomiting- 
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Fig. 4. Case IV. 


ROENTGEN STUDY OF THE CHEST IN MEASLES 


Tremendous hilar shadows and mediastinal widening. B. 


} 


Regression of mediastinal 


adenopathy three days later. 


convulsions, and Koplik’s spots. The past medical 
history was negative. 

Physical examination showed no evidence of 
cervical adenopathy, but chest findings made roent- 
genograms mandatory. The admission white blood 
cell count was 6,700 with a high polymorphonuclear 
component. 

A roentgenogram of the chest (Fig. 4A) showed 
tremendous hilar shadows and mediastinal widen 
ing. Three davs later (Fig. 4B) the mediastinal 
adenopathy had regressed. 

This case demonstrates mediastinal and 
hilaradenopathy. ‘T'woother cases showed 
equivocal mediastinal widening. 

Other roentgenographic findings con- 
sisted of pleuropulmonary changes and 
intense pulmonary markings. Two cases 
showed pleuropulmonary changes mani- 
fested by thickening of the pleura in the 
pulmonary fissures. Roentgenograms of 
these cases are not reproducible. 

RESULTS 

Of the 60 cases examined by chest roent- 
genography, 43 were interpreted as show- 
ing positive pulmonary findings. Thirty- 
one patients had parenchymal infiltration: 
in 18 this was localized; the remaining 13 
had bronchopneumonia. 





Ten cases showed large hili with other- 
wise negative chests. In 12 hilar 
enlargement was associated with paren- 
chymal infiltration, either of the localized 
or bronchopneumonic type. A tutal of 22 
of the 43 positive cases thus showed en- 
larged hili. There is a lack of correlation 
between clinically palpable nodes and 
roentgen manifestation of hilar and medi- 
astinal adenopathies. 

Two of the 43 positive cases were nega- 
tive except for intense pulmonary mark- 


cases 


ings. Many of the cases of pneumonic 
infiltration were associated with intense 


pulmonary markings. 

Obviously, there is a great deal of sub 
jective judgment involved in evaluating 
large hili and increased bronchovascular 
markings. An attempt made to 
minimize this factor in the present study by 
excluding cases which in our judgment 
were equivocal. 


was 


COMMENTS AND DISCUSSION 

None of the 100 cases of measles in this 
series resulted in death. Most patients 
with measles recover, and there is little in 
the way of pathologic material to study. 
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Pinkerton, Smiley, and Anderson (3), 
in a study of sections from 2 of 6 fatal cases 
of typical measles, describe the pulmonary 
lesions as identical with those of giant-cell 
pneumonia with nuclear cytoplasmic in- 
clusions and other virus diseases. The 
measles pneumonia is compared with the 
interstitial pneumonia found in animals 
with virus distemper. This latter disease, 
occurring in minks, ferrets, and foxes, 
produces an interstitial pneumonia with 
giant-cell formation and typical cyto- 
plasmic and nuclear inclusions. It is 
concluded that giant-cell pneumonia may 
be a lesion caused by the measles virus 
with or without the usual clinical mani- 
festations of that disease. An alterna- 
tive conclusion offered is that the giant- 
cell pneumonia is caused by another virus 
which may act independently or in associa- 
tion with the measles virus. 

Goodpasture et al. (4) reviewed 5 cases 
of virus pneumonia in infants secondary 
to epidemic infection, especially measles 
and whooping cough. They feel that virus 
invasion is secondary to and paves the 
way for bacterial infection of the lungs. 
The presence of the virus was indicated 
by the occurrence of nuclear inclusions in 
the epithelial cells and mucous glands of 
the trachea and bronchi. Rapid necrosis 
of affected cells occurred, resulting in 
ulceration of the surfaces. 
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The conclusion is that there is an ex- 
treme histopathologic resemblance in the 
lesions of the lungs caused by virus in- 
fections. It is, therefore, not difficult to 
understand the similarity of the chest 
picture in these diseases. 


SUMMARY 


Available chest roentgenograms of 100 
patients with measles revealed localized in- 
filtration, bronchopneumonic infiltration, 
large hilar shadows, intense pulmonary 
markings, pleuropulmonary changes (2 
cases), mediastinal widening, and atelec- 
tasis. 

Similar roentgen findings are observed 
in other virus infections in children. 


Baltimore City Hospitals 
Baltimore 24, Md. 
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SUMARIO 
El Estudio Roentgenoldgico del Térax en el Sarampidn 


Para 60 sarampionosos se contaba con 
radiografias toracicas corrientes. En 43 
de éstas, la interpretacién revelé altera- 
ciones pulmonares, comprendiendo infiltra- 
cién localizada, infiltracién bronconeu- 
monica, grandes sombras hiliares, intensas 


marcas pulmonares, alteraciones pleuro- 
pulmonares (solamente en 2 casos), dila- 
taci6n mediastinica y atelectasia. 

Obsérvanse hallazgos roentgenoldégicos 
semejantes en nifios que padecen de otras 
infecciones por virus. 
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Plate Separation Requirements for 
Standard Free-Air Ionization Chambers’ 


FRANK H. ATTIX and LeROY DeLaVERGNE 


aye MANY YEARS the free-air ionization 
chamber has been the standard instru- 
ment for the measurement in roentgens of 
x-radiation doses below 200 kv. Agree- 
ment between the standard chambers of 
several national laboratories within about 
+1 per cent was established in 1931 by 
Taylor (1, 2), and the design of the stand- 
ard chamber (3, 4) at the National Bureau 
of Standards has remained unchanged 
from that time until recently. 

In 1952, Kemp and Hall (5) carried out 
a precise study of the lateral dimension 
requirements for complete utilization of 
electron ionization in a_ parallel-plate, 
variable-pressure air chamber. Their re- 
sults indicated that the standard chambers 
at both the National Bureau of Standards 
(NBS) and the National Physical Labora- 
tory (NPL) in England were inadequate 
in this respect, and that electric field dis- 
tortion was responsible for the consistent 
under-estimation of plate separation re- 
quirements by other workers. 

Preliminary measurements carried out 
in this laboratory early in 1953, with a 
large free-air chamber with improved dis- 
tortion characteristics, indicated that even 
larger dimensions might be required than 
those predicted by Kemp and Hall. On 
the basis of this preliminary work, a 
temporary standard was constructed hav- 
ing plates 20 cm. in separation and 26.8 
cm. in height. A comparison between 
this chamber and the old NBS standard 
chamber with x-rays of 200 kv. (constant 
potential) and medium filtration (0.52 
mm. Cu plus 1.0 mm. Al) revealed that 
the old chamber was measuring about 2 
per cent less ionization than the new one, 
in fair agreement with the predictions of 
Kemp and Hall. 

A direct intercomparison between the 
National Physical Laboratory chamber 


and the new National Bureau of Standards 
chamber was carried out at the National 
Physical Laboratory in June of 1953 (6). 
The NPL chamber was found to be sub- 
ject to ionization losses of about 3 per cent 
at 195 kv. (constant potential), which was 
close to the results Kemp and Hall ob- 
tained with a replica of the NPL chamber. 
However, because of the disagreement 
between their work and the preliminary 
measurements made in this laboratory, 
and because their evidence placed in doubt 
the previously accepted free-air chamber 
design criteria, a broad study of the prob- 
lem was undertaken. Both the field- 
distortion and the plate-separation charac- 
teristics of free-air chambers are being 
investigated in this laboratory for x-rays 
generated by potentials up to 500 kv. 
This present paper deals primarily with 
the plate-separation requirements for x- 
rays generated by potentials up to 250 kv. 

The definition of the roentgen requires 
the measurement of all the ionization 
produced by electrons which themselves 
originate within a known volume of irradi- 
ated air. It is not practicable, however, 
to measure this ionization, since one can- 
not separate it from the ionization pro- 
duced by other electrons originating in 
neighboring volumes of air which must of 
necessity also be irradiated. The free- 
air chamber overcomes this difficulty by 
utilizing the “‘electronic equilibrium” con- 
dition existing along the direction of the 
x-ray beam, as shown in Figure 1. The 
cross-hatched region represents the known 
volume in the sense of the roentgen 
definition. Its dimensions are established 
by the area of the limiting diaphragm, D, 
and the length of ion-collecting plate, C 
(assuming a uniform electric field). Ioni- 
zation is collected throughout the region 
enclosed by the dashed lines. Some elec- 


* This work was partially supported by the Atomic Energy Commission. Presented at the Thirty-ninth An 
nual Meeting of the Radiological Society of North America, Chicago, IIl., Dec. 13-18, 1953. 
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trons such as e;, having paths predomi- 
nantly perpendicular to the x-ray beam, 
will expend their entire energies within the 
ion-collecting region, assuming the plate 
separation to be sufficiently large. (Ac- 
tually, of course, the electron paths are 
not straight as indicated.) Others, like 
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method will be described for measurement 
of this ionization by scattered x-rays jn 
free-air chambers. 1 
Some mention should be made of the 
correction for air attenuation of x-rays in 
the distance d (see Fig. 1). Since the 
limiting diaphragm D determines the total 
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Fig. 1. Schematic plan view of a parallel-plate free-air ionization chamber 


€, will pass out of that region and pro- 
duce ionization where it will be collected 
on one of the guard-plates and hence will 
not be measured. Under the electronic 
equilibrium condition, this ionization loss is 
just compensated by the contribution of 
other electrons such as e;, assuming air- 
attenuation of the primary beam to be 
small. Such a condition can exist only if 
the two ends of the box housing the cham- 
ber are at a distance (from the ion-collect- 
ing region) greater than the range of the 
electrons present, or about half the dis- 
tance required for plate separation. 
Electrons like e,, resulting from scattered 
photons, produce ionization which is not 
included in the definition of the roentgen, 
since these electrons do not originate 
within the cross-hatched volume of air, 
nor do they compensate for ionization 
losses of other electrons that do. Their 
ionization contribution is usually assumed 
to be negligible. In large chambers, how- 
ever, that assumption may not be justi- 
fied. On the other hand, the presence of 
such unwanted ionization would tend to 
compensate for loss of electron ionization, 
(1.e. ionization produced by electrons 
which originate within the x-ray beam), 
due to insufficient plate separation. A 


x-ray flux passing into the chamber, a free- 
air chamber measurement actually es- 
tablishes the dose at the position of that 
diaphragm, except for the small attenua- 
tion of the beam in traversing the air be- 
tween the diaphragm and the ion-collecting 
region.’ 


APPARATUS AND EXPERIMENT 


General Method: The experiment con- 
sisted of three types of measurements for 
each kilovoltage and filtration: 

1. Determination of the ionization pro- 
duced in parallel layers of air, each 1 cm. 
in thickness, at various perpendicular 
distances from a narrowly collimated x-ray 


* The effective length, d, of the absorbing air column 
is subject to some uncertainty, since it depends on the 
average center of origin of the electrons contributing to 
the ionization in the collecting region. Taking this 
position at the center of the collecting region assumes 
that electron ranges are short, or that their paths are 
homogeneous in direction forward and rearward. At 
higher x-ray energies, where forward-directed electrons 
predominate, the center of origin shifts toward the dia- 
phragm and the effective air absorption column de- 
creases in length. If the scattered-photon ionization in 
a chamber is measured and corrected for in the dose 
calculation, then to be consistent the total absorption 
coefficient should be used in the air absorption cor- 
rection. That is, the coefficient should be experimen- 
tally determined by a method involving “‘narrow-beam” 
geometry, where the variable air column lies outside 
the narrowly diapkragmed chamber box, rather than 
by moving the plate system within the box. 
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beam, using a special experimental “‘grid’’ 
chamber. 

2. Repeat of 1, except that a sheet of 
material (hereafter called the ‘‘electron 
filter’) was interposed between the x-ray 
beam and the ion-collecting region to ab- 
sorb all the electrons originating in the 
beam, but allow scattered x-rays to pass 
through with little attenuation, making it 
possible to differentiate between the two. 
By subtracting the ionization measured 
with the electron filter in place from that 
measured without the filter, the ionization 
was obtained for only the electrons originat- 
ing in the beam, as required by the roent- 
gen definition. 

3. Measurement of the ionization pro- 
duced in a conventional free-air chamber 
by the same x-ray beam used in the first 
two types of measurements. This was 
done to provide a figure for the ionization 
integrated over the entire ionized volume, 
so that the previous measurements of 
ionization in various parts of the volume 
could be expressed as fractions of the whole. 

From these measurements it was possible 
to calculate the percentage by which the 
ionization produced by electrons from the 
x-ray beam in a free-air chamber would be 
decreased by inadequate separation of the 
parallel plates. 

The Grid Chamber: Figure 2 is a plan 
view of the experimental ionization cham- 
ber. It was housed within a lead-lined 
box, A, 70 cm. long X 33 cm. wide X 39 
em. high. The electrode system was 
positioned along one side wall of the box 
and consisted of a graphite plate, K, for 
collecting the ionization, surrounded by 
co-planar guard plates, J. In front of the 
collector were two parallel grids of graphite- 
coated nylon thread, L, which defined 
the volume in which ionization was col- 
lected (shaded area). The first row of 
threads was 1 cm. from the collector plate, 
and was operated at +135 volts, which 
was found to be ample to avoid ion recom- 
bination in the collecting volume. The 
second row was at ground potential to 
give a more clearly defined collecting 
volume by reducing the “‘bulging”’ of field 
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Fig. 2. Plan view of grid chamber A 
70 cm. long, 33 cm. wide, 39 cm. high. B. '/,-inch 
Lucite lining, graphite-coated. C. Defining dia- 
phragm, 1 cm. in diameter, 76 cm. from tube target 
D. Scatter diaphragm, 1.8 cm. in diameter, 17 cm 
from defining diaphragm. E. Collimated x-ray beam, 
approximately 1.8 cm. in diameter, at position opposite 
collecting electrode. F. Electrons and _ scattered 
photons. G. Electron filter, 1.7 mm. polystyrene, 
graphite-coated and connected to ground; positioned 
2 cm. from outer grid. H. X-ray beam exit hole, 
7.4 cm. in diameter. J. Aluminum guard plates, 
18 cm. long and 33 cm. high, graphite-coated. K 
Graphite collecting electrode, 10 cm. X 24cm. X 5mm 
L. Graphite-coated nylon threads. M. Vibrating 
reed electrometer. N. Beam to plate distance, vari- 
able from 4 to 22 cm. P. Distance of beam from 
opposite wall, variable from 24 to6cm. P + N is con- 
stant at 28cm. 


lines between the threads of the first row. 
The front and back walls of the lead box 
were fixed in position, as was the x-ray 
beam, E. The remainder of the box, in- 
cluding the electrode system, was mounted 
on a track at right angles to the x-ray 
beam, allowing variation of the distance 
N, from the x-ray beam to the collector 
plate, over the range from 4 to 22 cm. 
The distance P + N to the wall opposite 
the electrode system was 28cm. That wall 
and the top and bottom of the box were 
lined with 1/16 inch graphite-coated Lucite, 
B, to minimize electron back-scattering. 
The electron filter, G, consisted of a sheet 
of graphite-coated polystyrene 1.7 mm. 
in thickness, electrically connected to 
ground. When in place, this filter stopped 
all electrons approaching the collecting 
volume from outside the filter, but allowed 
scattered photons to pass through with 
negligible attenuation. When the filter 


was removed, both electrons and scattered 
photons were allowed to pass. 

Most of the electrons stopped by the 
filter originated within the x-ray beam. 
Hence, 


the difference between the two 
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Fig. 3. Grid-chamber electrode system, viewed from 
rear. A. Graphite collecting electrode. B. Graph- 
ite-coated aluminum guard plates. C Ion collect- 
ing volume, 1 X 10 X 24cm. D. Graphite-coated 
nylon threads in two rows 1 cm. apart. Separation of 
threads in each row 5 mm., with 30 threads per row. 
Thread diameter, 02 mm. E. Part of each thread 
not covered by graphite, to provide insulation. F. 
Graphite-coated aluminum rods, 0.5 inch in diameter, 
supporting the nylon threads. Rods are cut with a 
spiral groove of 5 turns to the inch, to position the 
threads properly. Distance between axes of the two 
rods, 29.4 cm. G. Electron filter, graphite-coated 
polystyrene. H. X-ray beam. J. Electrons and 
scattered photons 


measurements (filter in, filter out) ap- 
proximately represents ionization pro- 
duced by electrons of the roentgen defini- 
tion. However, the filter also intercepted 
some electrons produced outside the beam 
(and outside the filter position) by scat- 
tered photons. These electrons were par- 
tially replaced by those ejected from the 
inner surface of the filter itself. As will 
be seen from the data in Figure 4, such 
compensation was not complete at 100 kv. 
(or at lower kilovoltages) where photo- 
electric effect in the air made the filter 
material slightly non-air-equivalent. It 
was possible to correct for this, as will be 
discussed further in relation to Figure 4. 

Figure 3 is a detail drawing of the grid 
chamber electrode system, indicating its 
dimensions and the mounting of the 
threads. Actually the grids were made of 
only one long nylon thread which was 
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wound around spiral grooves in the two 
aluminum rods, F. This thread was then 
painted with alcohol “‘dag’”’ in such a way 
as to leave the parts E bare, to serve as 
insulators, and to connect the inner row of 
threads to the upper rod and the outer row 
to the lower rod. External electrical] 
connections were then made to the rods 
themselves. 
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Fig. 4. Grid-chamber current vs. distance from 
x-ray beam; 100 kv., medium filtration (1.02 mm. Al). 
Standard free-air chamber current: 4.73 X 10~' amp. 

The collector plate was made of graphite, 
so that it would be nearly air-equivalent 
from the standpoint of electron back- 
scattering. To determine the magnitude 
of this effect, the graphite was replaced 
with aluminum in one instance for 200- 
kv. x-rays with medium filtration. The 
ionization measured with the electron 
filter in place was about 60 per cent greater 
than for the graphite plate, because of 
photoelectric effect in the aluminum. 
However, the calculated results for elec- 
tron ionization losses in free-air chambers, 
based on the aluminum plate data, did 
not differ appreciably from those calcu- 
lated from the graphite plate data except 
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at small distances from the x-ray beam, 
as is shown in Table II. Hence, since 
electron scattering varies roughly as Z?, 
one may assume that the experimental 
results are not significantly influenced by 
back-scatter of electrons from the graphite 
collector plate. 

The Standard Free-Air Chamber: Meas- 
urement of the ionization integrated over 
the entire ionized volume was made by 
means of the present NBS standard cham- 
ber mentioned earlier. Plate separation 
was 20 cm., plate height 26.8 cm. The 
limiting diaphragm diameter (1 cm.) and 
the collector plate length (10 cm.) were 
the same as in the grid chamber. The 
standard chamber was located on one side 
of the grid chamber with the limiting 
diaphragms of the two chambers in the 
same plane. The x-ray tube housing was 
mounted on a track running at right angles 
to the beam direction and could thus be 
positioned in alignment with either cham- 
ber. Standard chamber readings were 
made in conjunction with each grid cham- 
ber run, the x-ray tube output being con- 
stant. 

One might ask why the standard cham- 
ber reading was necessary, since it would 
seem possible to get the total ionization 
by merely summing up the grid chamber 
measurements over the whole volume. 
This was prohibited by the fact that the 
grid chamber plate system could not be 
moved closer to the x-ray beam than about 
6 cm. with the electron filter in place, or 
4 cm. without it. Closer positioning 
would have caused the beam penumbra to 
strike the grids or filter. Thus it was 
not possible with the grid chamber to 
make measurements in the most densely 
ionized central region. 

Small errors in the standard chamber 
itself, such as might be caused by slight 
insufficiency in plate separation, would 
have a negligible effect on the subsequent 
calculations of ionization losses. 

A detailed description of this standard 
chamber will be the subject of a later paper. 

Measurement of Ionization Current: A 
vibrating reed electrometer was used as a 
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null-detecting device for the current meas- 
urements. Currents larger than about 
10~'* ampere were passed through cali- 
brated multi-megohm resistors and the 
resulting IR drop compensated by a 
potentiometer connected in series. For 
smaller currents, a compensating rate-of- 
charge method was employed, the charge 
being collected on a calibrated capacitor 
which was an integral part of the elec- 
trometer. 

All measurements were carried out at 
atmospheric pressure and room tempera- 


ture, approximately 755 mm. Hg and 
26° C. respectively. 
The ionization currents measured in 


the grid chamber with different polarities 
of voltage on the inner grid were generally 
not identical in magnitude, since there 
was some ionization generated by scattered 
x-rays in the region behind the collecting 
electrode. There the grid potential had 
no influence, but contact-potentials served 
to collect ionization. This extra-cameral 
ionization was corrected for by measuring 
the current with both polarities and aver- 
aging the two values. The unwanted cur- 
rent is added in one case and subtracted 
in the other, and is thus cancelled out. 

X-Ray Apparatus and Beam Filtration: 
A 250-kv. x-ray tube enclosed in a thick 
lead housing was employed for this work. 
The high-voltage generator supplied an 
essentially constant potential, having a 
ripple not exceeding 0.6 per cent. Kilo 
voltage and tube current were continuously 
monitored during operation and were, by 
manual adjustment, maintained at a con- 
stant value within +0.1 per cent. 

The inherent filtration of the x-ray 
tube was equivalent to approximately 
3 mm. Al. Additional filtration® was 
placed at the 1.27-cm. diameter portal in 
the tube housing, located 16 cm. from the 
target. In Table I are given the added 
filtrations used at various kilovoltages, 
together with the copper half-value layers 
of the filtered beams. 


®’ The “heavy” filtrations were essentially those of M 
Ehrlich and S. H. Fitch: Nucleonics 9: 5-17, September 
1951. Note error in their Table 4, p. 16: 150 ky 
filter should be 1.53 mm, Sn and 4 mm, Cu 
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Fig.5  Grid-chamber current vs. distance from x-ray 
beam; 200 kv., heavy filtration (0.7 mm. Pb + 4.0 
mm Sn + 0.59 mm. Cu). Standard free-air chamber 
current: 1076 XK 10-"amp 


TasBLe I: X-RAY BEAM CHARACTERISTICS 


Kilovolts Added* Copper 
Constant Filtration h.v.l 
Potential (mm. (mm. ) 
Medium 
60 None 0.077 
75 None 0.099 
100 1.02 Al 0.176 
150 .228 Cu + 1.02 Al 0.60 
200 52 Cu + 1.02 Al 1.23 
250 1.02 Cu + 1.02 Al 2.14 
Heavy 
100 0.53 Pb 0.77 
150 1.53 Sn + 4.00 Cu 2.42 
200 0.70 Pb + 4.00 Sn 4.03 


+ 0.59 Cu 
250 2.70 Pb + 1.00 Sn 5.28 
+ 0.59 Cu 


* Inherent filtration: 3 mm. Al 


EXPERIMENTAL RESULTS AND CALCULATIONS 
OF ELECTRON IONIZATION LOSSES 


Figures 4 to 7 are given as examples of 
the ionization vs. distance curves obtained 
with the grid chamber. Included are 
curves for 100 kv., medium filtration; 
200 kv., heavy filtration; 250 kv. with 
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both medium and heavy filtration. The 
filters used were those that are listed in 
Table I. The electron curves have been 
determined by a point-by-point subtrac- 
tion of the filter-in curve from the filter- 
out curve. 

The extrapolated range of 100 key, 
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DISTANCE FROM COLLECTOR PLATE TO X-RAY BEAM, cm 


Fig. 6. Grid-chamber current vs. distance from x-ray 
beam; 250 kv., medium filtration (1.02 mm. Cu + 1.02 
mm. Al). Standard free-air chamber current: 7.82 X 
10~-' amp. 


electrons in air at atmospheric pressure is 
given in the literature (7) as 12 cm. 
Compton recoil electrons pro‘iuced by 
100-kv. x-rays will have energies not 
exceeding 28 kev., and thus ranges less 
than 2 cm. This identifies the electrons 
producing the curve in Figure 4 as photo- 
electrons. Therefore, the bend in the 
upper curve clearly shows the transition 
frorn electron ionization to that resulting 
from scattered x-rays. Beyond 15 cm. the 
“filter-in’’ and ‘‘filter-out’’ curves are seen 
to be parallel and at a constant separation, 
even though the lower curve has been 
corrected for attenuation of scattered pho- 
tons in the filter. They should coincide 
beyond the 12-cm. range of the electrons 
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from the x-ray beam. The observed dis- 
crepancy is probably caused by the lack 
of air equivalence of the electron filter ma- 
terial, as was mentioned previously. It is 
corrected for by raising the lower curve 
parallel to itself until it coincides with 
the upper one at large distances. 

Figure 5, presenting ionization curves 
for 200-kv. x-rays with heavy filtration, 
has a bend in the ‘‘filter-out”’ 
curve. In this case, however, the ‘‘filter- 
in’’ curve lies well below it, and thus 
photon scattering cannot account for the 
abrupt change in slope. The cause be- 
comes evident if one again considers the 
types of electrons present. For the x-ray 
wave lengths present in the primary beam, 
the absorption coefficient for air will con- 
sist of about 2 per cent photoelectric 
effect and 98 per cent Compton effect. 
The range of the maximum-energy photo- 
electrons will be about 37 cm., while the 
range of the most energetic Compton elec- 
trons (88 kev.) will be 9 cm. Thus the 
change in the slope of the curves of Figure 
5 at 9 cm. represents the transition from 
Compton electrons to the longer-range 
photoelectrons. 

It should be mentioned in regard to 
Figure 5 (and all other cases of heavy x- 
ray filtration) that the lower curve, for 
electron filter in place, had to be estimated 
in an indirect way. The background cur- 
rent in the grid chamber was of the order 
of 10~-" amperes and was sometimes un- 
steady, making it very difficult to obtain 
reliable measurements of ionization cur- 
rents of that order of magnitude or smaller. 
Hence, it was thought preferable to esti- 
mate the curve in the following way: 
The slope was taken in each case to be the 
same as for the corresponding medium x- 
ray filtration, since these were found to be 
about the same for all energies. Then 
the curve was adjusted to a position such 
that twice the area under the curve out to 
10 cm. was in agreement with the total 
scattered photon contribution measured 
in the 20-cm. standard free-air chamber 
by a method to be described. This was 
assumed to be since a similar 


also 


proper, 


PLATE SEPARATION REQUIREMENTS FOR FREE-AIR IONIZATION CHAMBERS 
















102 ee 5 
5 _ + + + - 4 

-t3 

10 3 
vw 
a 
E 
° 
2 
Ww 
= 
Oe 
Ss 10 
=) 
z 
° 
— 
< 
N eS ek ee | 
5 
= TELECTRON FILTER | map Te, 

In PLACE ELECTRONS 

-15 (ESTIMATED CURVE) 

10 "ft _—_—_}—+ 

10 | 





° 2 4 6 8 10 12 4 
DISTANCE FROM COLLECTOR PLATE TO X-RAY BEAM, cm 


Grid-chamber current vs. distance from x- 

250 kv., heavy filtration (2.7 mm Pb + 
0.59 mm. Cu). Standard free-air 
8.89 X 10~" amp 


Fig. 7. 
ray beam; 
10 mm. Sn + 
chamber current: 


comparison between scatter measurements 
in the free-air chamber and grid chamber 
showed generally good agreement for the 
medium x-ray filtrations. 

In Figure 7, representing the ionization 
curves obtained with heavy filtration at 
250 kv., the bend observed in Figure 5 has 
disappeared. The photoelectric effect in 
air is negligible here, and the ionization 
is almost entirely produced by Compton 
electrons. Their energies will not be in 
excess of 123 kev., and hence their ranges 
extend to only about 15 cm., which ap- 
pears to be consistent with the curves in 
Figure 7. 

It is thus apparent that the plate 
separation requirements for 200 kv. with 
heavy filtration are greater than for 250 
kv. because of the disappearance of the 
photoelectric effect in air at the latter 
energy. 

Calculation of Electron Ionization Losses: 
For each kilovoltage and filtration the 
electron icnization losses caused by in- 
sufficient plate separation in free-air cham- 
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Fig. 8. Electron ionization losses in parallel-plate 
free-air chambers with adequate plate height. 


bers were calculated by means of the 
following formula: 
Per cent ionization loss = 


(100) (1.087) (2) = Lew — Tesi) 
d 


| 
where 

Ief = grid chamber ionization current with 
the electron filter out. 

I; = grid chamber ionization current with 
the electron filter in place. 

I, = corresponding ionization current in 
the standard free-air chamber 

d = variable distance (cm.) from collec- 
tor plate to x-ray beam in the grid 
chamber. d — 1 = s/2, where s 


is the free-air chamber plate sepa- 
ration for which the ionization loss 
is being computed. 1 is subtracted 
from d to account for the 1 cm. 
depth of the grid chamber collect- 
ing volume. 

The factor (2) is included because the 
grid chamber measures the ionization on 
only one side of the x-ray beam. The 
(1.087) is a correction factor which ac- 
counts for the area covered by the nylon 
threads, which stop the electrons that 
strike them. 
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The summation sign indicates that the 
electron current is summed up, for layers 
each 1 cm. in thickness, from distance ¢ 
out to infinity. Beyond the outermost 
data the electron ionization curves were 
simply assumed to continue with unchang- 
ing slope. 
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Fig. 9. Drawing similar to that used for planimeter 
measurements to determine the ionization densities 
existing in cylindrical shells coaxial with the x-ray 
beam. 


In Figure S are plotted the resulting 
ionization losses for the curves in Figures 
4 to 7. Table II contains data for all 
kilovoltages studied. 

It should be noted that in the calcula- 
tions the diameter of the x-ray beam is 
not considered, and the distances are 
redkoned from the central axis of the beam. 
Thus the results are most accurate when 
applied to chambers having x-ray beams 
of about the same diameter (1.8 cm.) as 
was used here. 

Thus far, only the losses resulting from 
inddequate plate separation have been dis- 
cussed, and no mention has been made of 
plate height, which is of course of equal 
importance. A chamber should be de- 
signed with both of those dimensions 
sufficiently large to allow nearly all the 
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TaBLe I]: PeR CENT ELecTRON IONIZATION Losses FOR VARIOUS PLATE SEPARATIONS IN A FREE-AIR CHAMBER 
: 60 75 100 100 150 150 200 200 200 250 250 
Plate kv kv. kv. kv. kv. kv kv. kv. kv. kv. kv. 
Separa- med. med. med. heavy med. heavy med. med. heavy med. heavy 
tion(cm. ) filt. filt. filt. filt. filt. filt filt. filt.* filt filt. filt. 
6 0.2 0.8 2.2 6.4 4.3 3.9 4.9 5.5 4.8 5.0 14.5 
8 <0.05 0.25 0.8) 3.2 2.1 3.1 2.6 2.9 2.3 2.9 8.5 
10 <0.05 0.32 1.5 1.2 2.5 1.6 1.8 1.4 1.8 4.9 
12 0.1; 0.6; 0.69 1.9 1.0 1.2 1.1 1.1 2.8 
14 0.06 0.25 0.4; 1.5 0.72 0.8; 0.85 0.7 1.7 
16 <0.05 0.1; 0.2 1.1 0.5, 0. 5s 0.7; 0.56 0.% 
18 0.0; O. 1s 0.8 0.3; 0.4; 0.65 0.4, 0.5; 
20 <0.05 0.1: 0. 5s 0.2; 0.33 0.5; 0.3, 0.2, 
22 0.08 0.4; 0.19 0.2; 0.45 0.2, O.1¢ 
24 0.0; 0.25 O.1, 0.19 0.35 O.1s 0.05 
26 <0.05 O. 1g 0.1» 0.1; 0.30 0.14, <0.05 
25 0.1. 0.0 0.1, 0.2; 0.1, 
30 0.05 0.05 0.05 0.1; 0.05 
2 <0.05 <0.05 0.0; O.1, 0.0; 
34 0.06 0.05 0.06 
36 <0.05 0.05 <0.05 





* The data in this column were obtained with a bare aluminum collecting plate in place of the graphite plate 


normally used in the grid chamber. 
results 


electrons projected radially outward from 
the x-ray beam to run their full ranges 
without leaving the ion-collecting volume, 
either by striking the plates at the sides 
or by escaping out the top and bottom. 
The data in Table II represent losses 
caused by plate separation inadequacy 
alone, assuming the plate height to be 
adequate. What constitutes adequate 
plate height is complicated by field dis- 
tortion, as pointed out by Kemp and 
Hall (5). The collecting volume may be 
defined as the region occupied by the elec- 
tric field lines which terminate on the 
collector plate. This region will be con- 
siderably smaller in effective height than 
the plates themselves if the field is not 
properly guarded from the effects of the 
grounded chamber enclosure. The actual 
cross-sectional shape of the collecting 
volume of a particular chamber, in a plane 
at right angles to the x-ray beam, is ob- 
tainable from a study of field lines in an 
electrolytic tank. 

It was thought to be desirable to con- 
vert the data in Table II into a more 
general form which could be applied to 
any free-air chamber in which the cross- 
sectional shape of the collecting volume 
was known. A graphical method was 
found for doing this. 

The graph used in this calculation was 


They illustrate the magnitude of the effect of electron back-scattering on the 


similar to that shown in Figure 9, but 
drawn to a large scale. The ionization 
field was assumed to be made up of con- 
centric cylindrical shells each 1 cm. in 
thickness and containing a uniform ioniza- 
tion density. The superimposed rec- 
tangles, 24 cm. in height and 1 cm. in 
thickness, represent various positions of 
the grid chamber collecting volume. By 
first taking planimeter measurements, the 
unknown ionization densities in the cylin- 
drical shells were deduced from the known 
electron ionizations in the grid chamber 
volume. It was then possible to calcu- 
late how much of the ionization lay outside 
of any given radius, 7.e., the ionization 
that would be lost by a cylindrical cham- 
ber of that radius, positioned coaxially 
with the beam. Table III gives the re- 
sults of such calculations. To apply these 
results to any chamber for which the 
cross-sectional shape of the collecting 
volume is known, it is necessary to plot 
the cross section on polar-coordinate graph 
paper, with the x-ray beam located at the 
origin. The ionization losses are then ob- 
tained from Table III for a number of 


representative radii on the plot, weighted 
according to the angular sector they repre- 
sent, and summed to give the total ioniza- 
tion loss. 

A calculation of this sort was carried 
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TABLE III: Per Cent Losses oF ELECTRON IONIZATION OUTSIDE OF VARIOUS RADII FROM THE 


X-RAY BEAM 


60 75 100 100 


kv. kv kv. kv 
Radius med. med. med heavy 
(cm. ) filt. filt. filt filt 
3 0.7; 2.1 4.9 12.9 
4 0.16 0. 5s 2.0 7.6 
5 <0.05 0.15 0.88 4.1 
6 <0.05 0.3; 2.0 
7 0.1; 0.8; 
Ss 0.05 0.38 
Q <0.05 0.25 
10 0.1 
11 0.05 
12 0.0; 
13 <0.05 
14 
15 
16 < 
17 
18 
19 


out to determine the adequacy of the 24 
em. height of the collector plate in the 
grid chamber, and the effect on the data in 
Table II. In the worst cases (250 kv., 
medium filtration; 200 kv., heavy filtra- 
tion), the tabulated percentage losses in 
Table II were found to be too small by 
about (0.2 per cent for figures of 1 per 
cent or larger, and by 0.1 per cent or less 
for figures below 1 per cent. The data 
in Table III are not subject to this error, 
since the actual collector plate height of 
the grid chamber was taken into account 
in the calculation of those data. 

The ionization contributed by scattered 
x-rays in a particular free-air chamber will 
depend not only upon the plate separation 
and height, but also upon the length of 
the irradiated air column within the cham- 
ber enclosure; thus, this ionization cannot 
be conveniently tabulated. It was there- 
fore considered preferable to describe a 
method by which the ionization by scat- 
tered x-rays can be directly determined 
with sufficient accuracy in any given 
chamber. 

A tube of nearly air-equivalent material 
such as Lucite, extending the full length 
of the chamber enclosure, is positioned 
inside the chamber so that the x-ray beam 
passes through it from end to end. The 


150 150 200 200 


250 250 
kv. kv. kv. kv. kv. kv. 
med. heavy med. heavy med. heavy 
filt filt filt. filt. filt. filt. 
8.9 6.0 9.7 10.4 9.9 27.7 
4.7 5.3 5.5 5.0 6.1 18.1 
2.7 4.6 3.5 2.9 4.0 11.5 
1.65 3.9 2.3 2.2 2.7 re 
1.05 3.3 ‘7 1.8 1.9 4.4 
0.7% 2.6; 1.3 1.6 1.4 ye 
0.5; 2.1 0.95 1.4 * 1.6 
0.3; 1.6 0.72 1.3 O.8s 0.9, 
0.25 [2 0.5; 1.1 0. 6s 0.5. 
0.1; 0. &s 0.4. 1.0 0.5; 0.30 
0. 1s 0.63 0.32 0.8; 0.4, Ole 
0. 0s 0.4; 0.2, 0.75 0.35 0.0, 
0.056 0.25 O.1s 0.5; 0.35 <0.05 
0.05 0.15 O.1, 0.4, 0.2; 

0. lo 0.1; 0.36 0. 2» 
0.06 0.05 0.2; 0.1; 
<0.05 0.06 O. 1s; 0.1, 
<0.05 O. 1» O. 1s 


0.05 0. 1p 
<0.05 0.0, 


tube must have walls thick enough to stop 
the electrons, but thin with respect to 
attenuation of scattered x-rays. The 
plastic should be made conducting with a 
graphite coating, and operated at half the 
potential of the high-voltage plate, to 
minimize field distortion. The x-ray beam 
is narrowly collimated to prohibit the 
penumbra from producing excess scatter 
by striking the walls of the tube, which 
should be as small in diameter as practicable. 
The ratio of ionization measured with the 
tube in place to that with it removed will 
give the fraction of the total ionization that 
is contributed by scattered x-rays. Since 
most of the electrons have short ranges (see 
Table III), the normal distribution of elec- 
trons generated by scattered x-rays in the 
chamber will not be significantly dis- 
turbed by the presence of the tube. A 
small error will be produced by the “‘shad- 
owing”’ effect of the tube, since it collects 
the ionization produced between it and the 
high-voltage plate, prohibiting that ioniza- 
tion from arriving at the collector plate. 
This can be corrected with sufficient 
accuracy by simply taking into account 
the collecting volume lost by the effect. 
Details of the application of this method to 
the NBS standard chamber will be in- 
cluded in a later paper; however, the 
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ionization from scattered x-rays in that 
chamber was found to constitute 0.3 to 
0.4 per cent of the total ionization, in- 
creasing slowly with decreasing energy. 
The net ionization loss of a free-air 
chamber is found by subtracting the meas- 
ured contribution due to scattered x-rays 


TABLE IV: COMPARISON OF PREDICTED AND 
MEASURED DEFICIENCIES FOR PARALLEL PLATE 
CHAMBERS (24-cm. plate heigth) 


*ree-Ai Ionization * 
F sendeases Measured mr : 
Chamber “een Deficiency 
Ionization 3 
Plate ~s : from Grid- 
: : Deficiency . I 
Separation ‘ Chamber Data 
(per cent) 
(cm. ) (per cent) 
6 4.9 5.0 
7 3.5 3.6 
8 2.7 2.7 
Q 2.1 2.1 


* These figures have been raised by 0.1 per cent to 
account for the estimated difference in scattered 
photon ionization in the 20-cm. standard chamber and 
the test chamber. 


from the appropriate figures for loss of 
electron ionization as given in Tables II 
and ITI. 


COMPARISON OF GRID-CHAMBER RESULTS 
WITH OTHER MEASUREMENTS 


Two chambers were constructed whose 
predicted ionization losses (from grid- 
chamber results) were large because of 
inadequate dimensions. Care was taken 
to avoid field distortion in these chambers. 
The actual deficiency was then determined 
experimentally for 200-kv. x-rays with 
medium filtration by comparison with the 
20-cm. standard chamber. In the latter 
chamber, electron losses and scattered 
photon contributions compensate one 
another within about 0.05 per cent at that 
energy. 

Table IV gives the results for a chamber 
of 24 cm. height and separations from 6 to 
Y em. Table V gives similar data for a 
chamber 10 cm. in height and the same 
range of separations. Agreement with 
grid chamber predictions is good in both 
cases, 

In the light of these results and other 
considerations, the limits of error of the 
electron loss data in Tables II and III are 
estimated to be +0.3 per cent, except for 
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TABLE V: COMPARISON OF PREDICTED AND 
MEASURED DEFICIENCIES FOR PARALLEL PLATE 
CHAMBERS (10-cm. plate height 


Free-Air lonization* 
. Measured = s 
Chamber i oniaatiion Deficiency 
Plate —s from Grid-Cham- 
. . Deficiency 
Separation ‘ ber Data 
(per cent) 
(cm.) (per cent) 
6 6.0 5.8 
7 4.7 4.7 
8 3.9 3.9 
+] 3.3 3.3 


* These figures have been raised by 0.15 per cent 
for the reason noted in Table IV. 


the grid chamber plate height inadequacy, 
which affects only Table II. The loss 
figures are probably within closer limits of 
error at larger plate separations, where the 
losses themselves are decreased. 

Comparison With Results of Kemp and 
Hall: The results of the measurements of 
Kemp and Hall (5) are expressed as 
ionization losses in chambers having square 
cross sections of various sizes. These 
ionization loss figures are compared with 
corresponding figures from the present 
investigation in Table VI, for 100-kv. x- 
rays. 


TaBLE VI: COMPARISON WITH WORK OF KEMP AND 
HALL 
Electron 
Ionization 
Ionization Losses from 
“Square’”’ Losses of Grid 


Chamber Kemp and Hall, Chamber 


Dimensions 100 kv.p. Measurements 
(cm. ) (per cent) 100 kv. Con- 
stant Potential 
(per cent 
9.6 X 9.6 <0.1 0.7 
7 aw 7 a 0.5 1.9 
6.5 X 6.5 1.0 3.0 


It is evident that large differences exist 
between the two sets of data, the ioniza- 
tion losses of Kemp and Hall being smaller 
than ours. Similar discrepancies were 
found to exist at the other kilovoltages. 
The most important factors contributing 
to these differences are: 

(1) Difference in quality of the x-rays 
used. The copper half-value layer 
obtained by Kemp and Hall‘ at 100 
kv.p. was 0.078 mm. as compared 


‘ Figure supplied by Kemp (8). 
4 PI - I 
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with our value of 0.176 mm. Kemp 
and Hall used a Villard circuit and 2 
mm. Al inherent filtration, where we 
used a constant potential generator 
and 3 mm. Al inherent filtration. 

(2) Difference in x-ray beam diameter. 
Kemp and Hall employed a beam 
about 1 cm. in diameter, as compared 
with our 1.8 cm. 


\o PRESENT EXPERIMENT 
@ TAYLOR 


December 1954 


Charlton (9) are essentially in agreement 
with the present grid-chamber data, since 
it would have been unlikely that they 
could have detected by their method the 
very small increments of ionization existing 
at greater separations. Their ionization 
chamber was relatively free from electric 
field distortion at separations up to 18 cm., 
because of the long guard plates (25 cm.), 


|4 TAYLOR, SINGER AND CHARLTON 
|&4 DUANE AND LORENZ 
© KAYE AND BINKS 
|@ FAILLA 


cm 


PLATE SEPARATION, 





250 


CONSTANT POTENTIAL APPLIED TO X-RAY TUBE, KILOVOLTS 


Fig. 10. Comparison with results of other workers for medium x-ray filtra- 
tions and constant potentials. The curves are drawn through points obtained 
in the present experiment, each curve indicating the plate separations at which 
equal losses of electron ionization occur for various kilovoltages. The other 
points represent separations at which other workers observed ‘‘complete”’ 


collection of ionization (see Footnote 5). 


Comparisons With the Work of Others: 
To facilitate comparisons with other ex- 
periments at kilovoltages differing from 
those used for the present experiment, a 
graph of plate separation vs. kilovoltage is 
given in Figure 10 for medium x-ray filtra- 
tion. Also plotted on this graph are the 
points at which complete collection of 
ionization was observed by other in- 
vestigators.° 

The results of Taylor, Singer and 


® All used the method of varying the plate separa- 
tion while observing the ionization current. Complete 
ionization collection was assumed to exist at the point 
where no detectable increase in ionization was observed 
with further increase in separation. Their methods 
did not differentiate between electron ionization and 
that produced by scattered x-rays, but simply meas- 
ured the total of the two. Constant potential kilo- 
voltages were used in every case. Filtrations were not 
given except by Duane and Lorenz (12), who used 2 


the large collecting plate height (35 cm.), 
and a system of guard wires, all enclosed in 
a tank of ample dimensions (65 cm. 
diam. X 213 cm. length). The other data 
of Taylor (10) were given as part of a 
general survey paper, and were not all 
obtained with an individual chamber. 
The point at 240 kv. was taken from Refer- 
ence 9. The other data were taken in two 
other chambers, each of which is now 
known, in the light of recent developments, 
to have been subject to considerable field 
distortion, accounting for the low values 
obtained for the separations. 

The same explanation also applies to the 
mm. Al at 95 kv. but did not state the filtrations for 
other kilovoltages, and by Failla (13), who used 0.1 
mm. Cu and 2.15 mm. Al at 110 kv. One may assume 


that a medium or light filtration was employed in all 
the other instances 
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results of Kaye and Binks (11), Duane 
and Lorenz (12), and Failla (13). 

Failla’s work was particularly interest- 
ing, inasmuch as he made a careful study 
of the field distortion existing within his 
chamber. His collecting plate was divided 
into eleven adjacent vertical strips, each 
3.8 em. wide, so that he could measure 
the ionization in various volumes along the 
x-ray beam. He found that the ionization 
currents collected by several of the cen- 
trally located strips were the same, and that 
the closer the plate separation, the larger 
the number of adjacent strips collecting 
the same current. This was interpreted 
as an indication of the region over which 
no field distortion was present. One 
could equally well interpret the same facts 
as showing the region over which the dis- 
tortion produced the same error in each 
strip. The latter would seem to be the 
case, since, in another measurement, Failla 
varied the plate separation from 6 to 20 cm. 
and measured a constant current output 
from the central strip out to 15 cm. separa- 
tion. Our present work shows that the 
current should have increased by about 3 
per cent over this range of separations, for 
110-kv. x-rays with medium filtration. 
Hence, the effective collecting volume of 
the central strip probably decreased by 
about 3 per cent because of worsening 
field distortion. This has been substan- 
tiated by preliminary measurements cf 
field distortion by Miller and Kennedy in 
this laboratory. 

The field-distortion problem is thus seen 
to be much more serious than has been 
heretofore supposed, and new criteria must 
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be established for designing distortion-free 
chambers. This problem is now under 
investigation. 
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SUMARIO 


Los Requisitos para la Separacién de Placas en las Camaras Corrientes de Yonizacidn al 


Aire Libre 


Se describe un método para medir las 
pérdidas de yonizacién debidas a la inade- 
cuada separacién de las placas paralelas en 
las c4maras al aire libre. La yonizacién 
producida por los rayos X esparcidos del 
haz colimado fué medida por separado y 
restada del total para obtener el aporte de 


yonizacion derivada solamente de los elec- 
trones del haz. Tabilanse las pérdidas de 
esa yonizacién electrénica para separa- 
ciones de 6 a 36 cms. en las placas, con 
rayos X moderada o intensamente filtra- 
dos, procedentes de un tubo de 50 a 250 kv. 
de potencial constante. Los resultados se 








S66 DISCUSSION 


convierten ademas en forma coordenada 
cilindrica para aplicacién a camaras dis- 
tintas de las de cAmaras paralelas. Sugié- 
rese un método para medicién, en otras 
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camaras al aire libre, del aporte de yoni- 
zacion por rayos X esparcidos. Compé- 
ranse los resultados en pérdida de yoni- 
zacién con experimentos anteriores. — 


DISCUSSION 


John W. Beattie (Chicago, Ill.): I am sure we 
are all familiar with the work of the National 
Bureau of Standards and its reputation for ac 
curacy, completeness and competence in its in 
vestigations. This paper follews the tradition. 

If vou should go back to 1938, to a very exten 
sive investigation by Tavlor, Singer and Charlton 
published in the NBS Journal of Research and in 
the American Journal of Roentgenology, you would 
not besurprised at the statement of Kemp which led 
to this study. However, this investigation is more 
than a check on previous investigations, because 
the ionization produced by absorption of Comp 
ton photons has been isolated from that produced 
by secondary electrons in the standard chamber. 
I do not believe that this has been done before, 
and in this respect a certain amount of error in 
the measurement of the standard chamber had 
not been previously eliminated 


In closing, I would like to say that refinements 
such as this allow us to add more significant figures 
to our accuracy from time to time, and to us 
physicists this is always stimulating. 


L. D. Marinelli: Although the work presented 
by Mr. Attix shows that this particular type of 
error is not too large beyond certain minimum 
chamber dimensions, free-air chamber experi- 
ments by Mr. Kemp and others in Europe have 
shown that in standardization of x-ray equipment 
by means of the ionization chamber, there may 
te a serious accumulation of errors. Maximum 
differences between standard laboratories of the 
order of 8 per cent have been noted, and the errors 
have been found to originate not only in the size 
of the chamber but also in such trivial details as 
connections to condensers and instability of con 
censers used in the measurement. 
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The Scintillation Limit in Fluoroscopy’ 


JOHN W. COLTMAN, Ph.D. 


HE ULTIMATE performance which can 

theoretically be obtained with a fluoro- 
scopic imaging device is determined by the 
quantum nature of the x-rays themselves. 
In medical fluoroscopy, the available x- 
ray intensity is set by the permissible pa- 
tient dose, so that the information carried 
by the x-rays is quite definitely limited. 
This fact was first pointed out by R. C. 
Mason (1) in 1944. Since then, experi- 
mental work and calculations have been 
carried out by several others. The limita- 
tion has usually been expressed in terms of 
the minimum brightness gain of an ideal 
intensifier in which the perception is 
limited by the scintillation effect rather 
than by the observer’s eye. Mason esti- 
mated that the scintillations would be 
noticeable at a brightness gain of about 10, 
and expressed serious doubt as to whether 
very large brightness gains (7.e. 10,000) 
would be of interest. An experimental 
test of the effect was carried out for a par- 
ticular case by Coltman and Ebbighausen 
(2, 3). Under conditions equivalent to a 
gain of 5,000, they found that the contrast 
discrimination for small objects was not 
seriously impaired by the quantum noise. 
Morton (4), in discussing the photon limi- 
tations of the eye, ventured the opinion 
that in x-ray image amplification there was 
little point in going beyond a gain of 10, 
since no further information could be ob- 
tained from the x-rays. Sturm and Mor- 
gan (5), in a more elaborate analysis, ar- 
rived at a figure of 50 to 100. 

With the advent of the first operable 
image amplifier tubes (6), it became pos- 
sible to prove directly that at brightness 
gain of 50 times, no measurable loss in 
visual acuity could be ascribed to the scin- 
tillation effect. At this brightness gain, 
the visual acuity was still limited by the 
eye rather than by the instrument. Thus 
it became certain that some of the early 
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limit 


estimates of the scintillation were 
unduly pessimistic. 

Though Sturm and Morgan’s work can 
be revised to yield a very much higher gain 
figure when certain previously neglected 
considerations are taken into account, the 
subject still remained in a very unsatis- 
factory state, first because of the wide 
variance of conclusions, and second be- 
cause all of the methods were more or less 
indirect and employed extrapolations and 
assumptions which had not been ade- 
quately tested. 

The research reported here was under- 
taken to make a direct determination of 
the capabilities of an ideal fluoroscope 
limited only by quantum fluctuations. 
The problem resolves itself into two parts: 
first, a determination of the number of 
significant x-quanta available at the screen; 
second, a determination of the ability of 
the eye to integrate a scintillating picture 
into a meaningful pattern. With these 
data the performance of an ideal image 
intensifier over the entire range of fluoro- 
scopic conditions can be predicted 


DETERMINATION OF AVAILABLE QUANTA 


In the various works cited above, it has 
been customary to calculate the number of 
quanta available by converting r units into 
quantum densities. This procedure is sub 
ject to two criticisms: first, the spectral 
distribution of the x-rays (necessary for 
the conversion) is inadequately known, and 
second, the r measurement ordinarily in 
cludes a considerable amount of 
tered radiation which does not contain in 
formation as to the location of the shadow- 
producing objects. 

For these reasons, a direct measurement 
of the number of quanta available was 
made by means of a scintillation counter 
using a sodium iodide crystal and a 5S1% 
photomultiplier. A deep slit, 0.0065 inches 


scat 
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PULSE HEIGHT 


Fig. 1. Distribution of pulse heights from the scintil- 
lation counter excited by 80-kv. x-rays. 
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A comparison of r-meter readings with 
the counting rate gave a value of 2.8 x 
108 quanta per square millimeter per r unit. 
While this is some 10 per cent higher than 
that calculated from the absorption coeffi- 
cients of air and the energy required to 
produce an ion pair, the agreement was 
considered satisfactory for the present pur- 
poses. 

The detector with the slit fixed on its 
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DETECTOR ANGLE, DEGREES 


Fig. 2. Intensity of radiation as a function of detector angle for the geometry 
of Fig. 3. The peak is unscattered radiation; the broad background is due to 


scattering in the thick phantom. 


wide, (0.0623 inches long, and 0.083 inches 
deep (1.e. in the direction of the x-ray beam), 
made of type metal, restricted the angular 
view of the detector to +4.5 degrees. The 
scintillation counter was followed by the 
usual linear amplifier, discriminator, and 
fast scaling circuit, capable of operating at 
pulse rates over 30,000 per second. The 
scaler was later replaced by a simple count- 
ing rate meter. 

Figure | shows the distribution in height 
of the pulses from the scintillation counter 
when excited by x-rays of 80 kv. constant 
potential with 2 mm. of copper filter. 
The small peak is ascribed to the escape of 
iodine fluorescent radiation from the crys- 
tal, which would give rise to pulses lacking 
30 kev. energy. The curve is quite clean, 
and at discriminator settings below 10 it is 
apparent that each x-quantum entering the 
crystal is counted. 


end was arranged in the screen yoke of a 
fluoroscope in a fixture that permitted rota- 
tion of the detector about a horizontal line 
passing through the slit perpendicular to 
the x-ray beam. The response could thus 
be obtained as a function of the angle of ar- 
rival at the detector. In the absence of 
any scattering material, the response versus 
angle is triangular, as expected from the 
geometry of the slit. When a scattering 
material is introduced into the beam, the 
response versus angle consists of a triangle 
due to the unscattered radiation, plus a 
slowly varying background due to scat- 
tered radiation originating in the sample 
off the axis of the beam. 

A typical curve is shown as the solid line 
in Figure 2. The background has been 
smoothly extrapolated through the cen- 
tral region, and subtracted to give the 
dotted curve of unscattered radiation. It 
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will be seen that in the case illustrated, 
with a detector accepting only +4 1/2 
degrees of angle, a 12 per cent correction 
must be made for scattered radiation. 
A comparison of the areas under the 
two curves indicates that with a detector 
accepting large angles, only 45 per cent of 
the total reading would be ascribable to 
unscattered radiation. 

Figure 3 shows the geometry of the 
fluoroscope for the case cited. The phan- 
tom is of presdwood having a density of 
1.085. This material closely approxi- 
mates the absorption and scattering of flesh 
in that 1 cm. of presdwood is equivalent on 
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__ Geometry of phantom, x-ray tube, and de- 
The broken loop is a polar diagram of the 
sensitivity as a function of angle. 
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radiation has been eliminated. Except for phantom 
thickness and detector position, the geometry is as 
given in Fig. 3 


17.7 cm. thickness of presdwood represents 
a 7-inch abdomen. The broken-line loop 
extending from the detector in Figure 3 is 
a polar diagram of the angular response of 
the slit, to illustrate the acceptance angle 
of the detector. The shutters near the x- 
ray tube were adjusted to give a 12.5 X 
12.5-cm. field at a screen distance of 19.7 
cm. above the table top. 

At each of several phantom thicknesses 
a curve similar to that of Figure 2 was ob- 
tained. For phantom thicknesses greater 
than 17.7 cm. the detector was moved 
back so as to remain 2 cm. above the top of 
the phantom; at thicknesses less than 17.7 
cm. the detector distance was held constant 
at 19.7 cm., corresponding to the normal 
limitation of motion in the fluoroscope. 
The maximum counting rate was corrected 
for the residual scattered radiation 
shown in Figure 2 and converted to quanta 
per square millimeter per second. The 
resulting curve is shown in Figure 4. 
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The 
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x-ray conditions for these data were 80 
kv.p. (calibrated with an accurate sphere 
gap), full wave rectified, 5 ma., with 1 mm. 
of aluminum and 0).0035 inches of phosphor 
bronze (equivalent to about 1.5 mm. of 
aluminum additional) as a filter. 

A similar curve taken with a large r- 
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rived from an x-ray source, as shown in 
Figure 5. The scintillation counter al- 
ready described was mounted behind a long 
vertical slit. In front of this was rotated a 
square-toothed wheel opaque to x-rays, so 
that when a tooth obscured the lower part 
of the slit, a decrease in the scintillation 
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DISPLAY KINESCOPE 


Fig. 5. The ten-line test pattern displayed on a kinescope was generated 
by random scintillations from an x-ray source, modulated in intensity by a 
toothed wheel, which could be raised or lowered in front of a slit to vary the 


contrast. 


meter chamber has a noticeably smaller 
slope and gives a calculated number of 
quanta about four times higher than the 
curve of Figure 4 at a phantom thickness 
of 18cm. Thus the inclusion of scattered 
radiation in the r measurement gives an 
erroneous impression of the number of use- 
ful quanta available for image formation, 
the error varying with patient thickness. 


THE EYE AS AN INTEGRATOR 

An ideal image intensifier would receive 
only information-bearing x-ray signals from 
the subject and construct therefrom an 
image of arbitrary size and brightness. 
Neither size nor brightness would then 
limit the eye’s ability to recognize the con- 
tent of the picture. It is, of course, also 
postulated that the ideal image intensifier 
would introduce no unsharpness of itself 
and that the x-ray image is perfect except 
for quantum fluctuations. 

Such an ideal apparatus was simulated 
by displaying on a television kinescope a 
bar pattern delineated by bright dots de- 


rate resulted. Output pulses from the 
scintillation counter were amplified and 
applied to the video portion of the tele- 
vision set. The wheel speed and television 
scan rates were so adjusted as to give ten 
bright stripes with nine dimmer (or prop- 
erly speaking, less densely populated) 
stripes between them. By raising or lower- 
ing bodily the rotating wheel, the contrast 
of the pattern could be changed. Thus, 
when the outer rim of the wheel just coin- 
cided with the lower end of the slit, no 
change in x-rays was effected by the passage 
of the teeth and the contrast was zero; 
when the teeth cut off half the slit, the 
contrast was 50 per cent; when the wheel 
was adjusted to cut off the entire slit, the 
contrast was 100 per cent. Figure 6 shows 
the general appearance of these patterns. 

This arrangement provided an accurate 
simulation of an ideal x-ray intensifier 
examining a small area of picture contain- 
ing a resolving-power grid of adjustable 
contrast. The “population,” or number of 
flashes per unit time, was varied by chang- 
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ing the x-ray intensity and was measured 
with a counting rate meter in the output 
of the pulse amplifier, while pattern con- 
trast was accurately determined over the 
entire range by the wheel position. Ob- 
viously magnification and x-ray intensity 
are interchangeable, that is, a pattern with 
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Fig. 6. 
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Photographs of patterns on the kinescope 
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scription of the experiment, together with a 
discussion of the implications of the results 
with respect to the fluctuation theory of 
contrast perception, has been published 
elsewhere (7). For purposes of the com- 
putation, median values of the measured 
points of Figure 7 were chosen as listed in 


100°, 
60% 
% 
5 
3) 
40°; 
20° 


2700 
Background Population 


5500 


The rows are labeled in 


pattern contrast, the column labels give the number of flashes the entire still 


picture would contain at zero contrast. 


positions marked “NP.” 


a population of 100,000 flashes per second 
and showing 10 lines could be considered 
as a representation of a square area 1.0) 
mm. on a side with an x-ray intensity of 
100,000 quanta/mm.*/sec., or as an area 5 
mm. on a side with an x-ray intensity of 
4,000 quanta/mm.*/sec. In the first case 
the pattern represents 10 lines/mm., in 
the second case 2 lines/mm., measured at 
the object. 

With this apparatus, a determination 
was made, over a wide range of popula- 
tions, of the pattern contrast necessary for 
recognition of the presence of a pattern. 
Four observers with normal eyesight were 
tested in a manner which assured an ob- 
jective evaluation of their ability to dis- 
cern the pattern. The results obtained are 
given in Figure 7. A more detailed de- 





No photographs were taken for the 


Table I. Since none of the observers were 
previously trained in this seeing task, and 
since some were consistently better than 
the average, the values given in Table I 
are believed to be quite conservative. A 
trained eye under optimal conditions could 
certainly produce a 1 +<h superior perform- 
ance. 


TABLE I 


Background Population 
Flashes per Second 


Contrast Required 
for Perception 


900 100% 
2000 70% 
5000 50% 
12,500 35% 
50,000 20% 
130,000 14% 
270,000 10% 


The results obtained here demonstrate a 
very remarkable ability of the eye to dis- 
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tinguish a pattern among the scintillations. 
The reader may satisfy himself with re- 
spect to this point and check roughly the 
observations, by a scrutiny of Figure 6. 
The background populations quoted under 
the columns are for the still picture; the 
corresponding live-picture population in 
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| 
imazing system is here given for a wide 
range of image contrasts and phantom 
thicknesses. The limiting resolving powers 
are surprisingly high. Even at a 20-cm. 
phantom thickness, the ultimate resolution 
for a 100 per cent contrast object is 80 
lines mm., roughly 15 times that of prac- 
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BACKGROUND POPULATION, P, FLASHES / SEC. 


Fig. 7. Contrast required to discern a ten-line pattern as a function of the 
background population. The broken curve is derived from noise theory and is 


fitted at one point. 


flashes per second may be obtained by 
dividing the indicated number by (0.2 
second, the integrating time of the eye. 


COMPUTATION OF THE SCINTILLATION LIMIT 


The data of Figure 4 may be used to- 
gether with Table I to determine the resolu- 
tion limit of an ideal intensifier operating 
at any phantom thickness. An object 
contrast and a phantom thickness are 
chosen, ¢.g., 35 per cent contrast at 18 cm. 
of presdwood. Table I shows that at 35 
per cent contrast 12,500 quanta sec. are 
required in order to perceive ten lines in a 
square. From Figure 4, we find 100,000 
quanta sec. are available in each square 
millimeter, whence we see that the limit- 
ing value of 12,500 represents population- 
wise the image of a square patch 0.125 sq. 
mm. in area, or 0.35 mm. ona side. Since 
this patch contains ten lines of the bar 
pattern, the limiting resolution is ten 
lines per 0.35 mm. or 25 lines: mm. 

By this procedure, the contour plot of 
Figure S was obtained. The ultimate res- 
olution in lines per millimeter of an ideal 


tical radiography. Even though lowering 
of contrast has a pronounced effect, so that 
at 10 per cent contrast the corresponding 
value is 5 lines mm., one is forced to the 
conclusion that the scintillation limit of 
resolution lies well beyond the limits set 
by more common shortcoming of fluoro- 
scopic systems. For comparison of this 
ultimate limit with some more familiar ex- 
amiples, Figures 9 and 10 have been pre- 
pared. 

Figure 9 shows the approximate resolu- 
tion limit of various systems for a test ob- 
ject of 35 per cent contrast. Curve |, for 
ordinary fluoroscopy, essentially repre- 
sents the performance of the eye, since 
only at the higher brightness levels does 
the screen limit the resolution. With an 
early model of the Westinghouse image am- 
plifier, the eye performance was raised to 
the level shown in Curve 2. Curve 3 is 
typtical of good screen-film radiography. 
Curve 4 is the scintillation limit for an 
otherwise perfect system as taken from the 
preceding figure. ‘These curves have been 
taken under conditions which do not per- 
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mit very exact intercomparisons. In par- 
ticular, Curves 1 and 2 were taken by a 
single observer using screen mesh rather 
than a bar pattern, and the 35 per cent con- 
trast figure is merely anestimate. Curve 3 
was more accurately established with the 
use of a bar pattern and elimination of 
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Fig. 8&8 Contours of scintillation-limited resolving 


power in fluoroscopy 


scattered radiation with a grid. The slight 
variation of resolution with phantom thick- 
ness is due to the finite focal spot size. 
The unsharpness due to this factor in- 
creases as the screen recedes from the ob- 
ject, which was kept at the center of the 
phantom. 

Figure 10 gives a curve, replotted from 
Figure 8, of ultimate resolution versus ob- 
ject contrast for a fixed x-ray intensity. 
The intensity chosen was 50,000 quanta 
per square millimeter per second, which 
corresponds to a 2l-cm. abdomen, with 
SO-kv., 5-ma. x-rays. On the same co- 
ordinates is plotted a curve taken from a 
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paper by Van Allen and Morgan (5), 
which gives the corresponding relation be- 
tween object contrast and resolving power 
for a typical film-screen combination. 
Here the resolution is determined primarily 
by the diffusion of light in the relatively 
thick intensifying screens. Comparison of 
the two curves makes it immediately evi- 
dent that an intensifier which is limited in 
resolution only by the scintillation effect 
could outperform screen-film radiography 
by sizable factors. 

In view of the relatively high values of 
resolving power which the scintillation 
limit permits, the early questions of what 
brightness gains would be useful no longer 
seem very significant. Since even at high 
brightness and contrast levels the eye can 
not achieve resolving powers much over 12 
lines per millimeter, it is evident that over 
a considerable range of conditions the eve 
limit will be reached before the scintilla 
tion limit, so that one would desire an am 
plification sufficient to bring the image to 
the brightness level for optimum critical 
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LINES PER MILLIMETER 


Fig. 10. Calculated limiting resolving power of an x-ray fluoroscope with 
an ideal image intensifier, operating under typical conditions of abdominal 
fluoroscopy. Shown for comparison is the resolving power of an x-ray film- 
screen combination, redrawn from Van Allen and Morgan’s curve 5E (8). 


viewing, say 30 millilamberts. Alterna- 
tively, geometrical magnification can be 
used for resolving fine detail. 

It should be pointed out that much of 
the matter of interest in medical fluoros- 
copy is of low contrast, where the scintil- 
lations may limit to a degree the resolving 
power. Thus one cannot ignore altogether 
the effect, and some precautions must be 
taken to preserve and utilize a reasonable 
fraction of the number of quanta which the 
patient dose permits. It does seem, how- 
ever, that the factors inimical to high re- 
solving power in image amplifying devices 
consists of the familiar faults of thick 
fluorescent screens, finite focal spots, and 
scattering in the subject. Other faults 
which may accompany the amplifying de- 
vice itself, such as electron-optical defi- 
ciencies, lens aberrations and, in television 
type systems, camera tube noise, must also 
be dealt with. These problems appear, 
however, to be technological rather than 
fundamental in nature, and it seems certain 
that once they are overcome, electronic 


fluoroscopy will be capable of resolving 
powers well in excess of those which are ac- 
cepted as satisfactory in present-day screen- 
film radiography. 


Research Laboratories 
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SUMARIO 


E] Limite del Centelleo en la Roentgenoscopia 


Hizose una determinacié6n de la facultad 
resolutiva final en la roentgenoscopia con 
intensificador de imAgenes cuando no la 
limitan m4s que los efectos de los quan- 


tums. El problema se resuelve en dos 
partes: primera, determinacién del nimero 
de qu4ntums importantes obtenibles en la 
pantalla en varias condiciones fluoroscé- 
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picas; segunda, determinacién de la 
capacidad del ojo para integrar un cuadro 
centelleante en un patrén significativo. 
Con esos datos, cabe predecir la accién de 
un intensificador ideal de imagenes para 
toda la escala de condiciones fluoros- 
cépicas. 

Se averigué el nimero de quantums 
obtenibles por medio de un cuentachispas, 
usando un cristal de yoduro de sodio y un 
fotomultiplicador 5819. Se determiné la 
capacidad del ojo para distinguir un patrén 
formado de chispas lanzadas al azar, con 
la ayuda de un quinescopio de televisién 
sobre el cual se despleg6 un patrén de 
barra delineado por puntos brillantes deri- 
vados de un foco de rayos X. Con los 
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datos asi obtenidos, fué posible determinar, 
en lineas por milimetro, el limite de resolu- 
cién de un roentgenoscopio intensificador 
ideal funcionando con cualquier espesor 
fantasma. 

Los limites de las facultades de resolu- 
cién resultaron sorprendentes por lo altas; 
hasta en el abdomen superan las de la 
radiografia practica con peliculas y pan- 
talla. A la luz de esos valores relativa- 
mente altos, dejan de parecer muy impor- 
tantes las cuestiones anteriores de qué 
aumentos de la brillantez serian titiles. Se 
necesitaran tanto brillantez elevada como 
aumento lineal para capacitar al ojo para 
recoger toda la informacién accesible en la 
imagen roentgenolégica. 
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The Radiation Hazards of Diagnostic Procedures 


Recent articles dealing with radiobio- 
logic research and a rather extensive bibli- 
ography on the hazards of exposure to pa- 
tient and personnel alike, during diagnostic 
fluoroscopy and radiography, have stim- 
ulated a good deal of sober thought and dis- 
cussion both among radiologists and in 
associated clinical specialties. From some 
of the opinions expressed, there seems to be 
an implication that the radiologic frater- 
nity has not given sufficient thought and 
attention to this problem, when indeed 
most of us in radiology will agree that the 
hazards have been appreciated for many 
vears. 

It is true that some have not been as con- 
scious of this danger as others (1, 2). 
Many of us have learned the Lard way. 
We all recall the days when it was con- 
sidered quite legitimate to give pelvic irra- 
diation in the treatment of various benign 
forms of uterine bleeding, some purely 
functional and some on an organic basis. 
The bad results following some of these 
procedures are well known and have 
brought a feeling of shame or even guilt 
to many a radiologist who was attempting 
to help out in one pelvic disorder or 
another. Often it was found that gravid 
uteri had been heavily irradiated, with the 
eventual delivery of a monstrosity. There 
were frequent mistakes in judgment in 
differentiating between benign and malig- 
nant processes. Fortunately for us, we 
have profited from these past experiences 
and have come to know that the effect of 
a so-called ‘‘stimulating dose’ is always 
a reaction to injury and that the term 
“stimulating’’ should be considered a 
myth. With the exception of certain be- 
nign skin lesions, it has been generally con- 
ceded that ionizing radiations should be 
reserved for malignant conditions. As a 





general rule, they have no place in the 
treatment of a benign process. More- 
over, it is fortunate that improved surgery 
has eliminated the necessity for the employ- 
ment of pelvic irradiation for other than 
malignant disease. Consequently, one can 
make the generalization that, aside from 
a few die-hards, the whole radiologic fra- 
ternity does appreciate the diagnostic 
difficulties and the dangers involved. 

It was not until after the recent impetus 
given to research in this problem following 
the widespread use of isotopes and the re- 
port of the Atomic Bomb Casualty Com- 
mission that the real dangers were generally 
appreciated by our confreres in related 
specialties, in spite of the fact that the 
radiologists have been acutely aware of the 
necessity for caution and protective meas- 
ures for some time. In support of the 
radiologist, it can be said that the martyrs 
and pioneer workers of the early part of 
the twentieth century soon taught a respect 
for the new modality that they were using 

both gamma and roentgen radiation 
and were quick to pass on to their pupils 
the realization of need for caution. As far 
back as the late twenties, P. M. Hickey, 
at that time Professor of Radiology at the 
University of Michigan, was inquiring by 
questionnaire into the possible harmful 
genetic effects among the progeny of radi- 
ologists in much the same manner as Macht 
and Lawrence have recently done (‘). 
Hickey’s data, I believe, were never pub- 
lished. 

I believe that every radiologist’s rule 
lias been and should still be that any 
amount of radiation to either patient or per- 
sonnel which is not necessary should always 
be considered too much. 

In Chamberlain’s recent article on “Ra- 
diation Protection” (3), he emphasizes this 
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last fact over and again. For example, 
he speaks about the ‘‘maximum permissible 
exposures” that have been agreed upon in- 
ternationally, but further emphasizes that 
these do not limit ‘‘the use of higher levels 
of exposure for good and sufficient cause,”’ 
and “that the least possible exposure 
should not fail to be the goal at all times.” 
“It is still necessary to apply interpreta- 
tion of the degree of need for a particular 
radiation exposure as well as considerable 
skill in the measurement of the physical 
factors that will deliver it.’’ In other 
words, common sense should govern our 
every move. 

I am constantly impressing upon my 
students and clinical associates the need 
for caution, but in spite of this I still 
have to argue at times with clinicians about 
curtailing this or that examination be- 
cause of the existence of pregnancy or too 
frequent repetition of any routine type of 
examination. 

We mention all these things because we 
think it is important for our confreres both 
in the field of biologic research and in other 
fields of medicine to know that we radiol- 
ogists have been cognizant of these dan- 
gers. This did not begin with the first 
atomic explosion. As a matter of fact, 
the ‘atomic era’’ might better date back 
to the time of discovery of x-rays and 


radioactivity, before the turn of the 
century. 
A recent excellent editorial in the 


Journal of the American Medical Associa- 
tion, entitled “X-rays During Pregnancy”’ 
(4), discusses injury to the developing 
fetus and calls attention to the problems 
of the production of gene mutations and 
the whole question of genetic effects in 
animals and of whole-body radiation in- 
jury. Because very little is known about 
the exact amount of ionizing radiation 
dosage required to produce genetic effects 
and, by the same token, the difficulty of 
interpreting this in terms of human genet- 
ics, we really are still much in the dark as 
to the specific amount necessary to produce 
the effects in man; yet the Russells 
(2, 8) have shown that there is good reason 
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to believe from their observations that the 
rate of induction of mutations is higher 
per locus in the laboratory mammal than 


in Drosophila. This difference would be 
cause for greater caution in the use of ir- 
radiation in man than had been indicated 
by the work on the fruit fly alone. The 
mechanisms of heredity, moreover, are 
perhaps much the same for man as for the 
insect. Thus far, we have no proof to the 
contrary. The mere fact that there have 
been cases recorded where normal off- 
spring were born from mothers who had 
received considerable x-radiation is not 
a good argument against the fact that 
irradiation does harm, since it may be 
necessary to follow several generations be- 
fore genetic defects become apparent. We 
can only stick to the rule that any amount 
of irradiation unnecessarily given is too 
much, and wait for the results of further 
research. 

It is of interest to note the divergence 
of findings in regard to the amount of 
x-radiation delivered during fluoroscopy. 
This divergence is borne out by Weens, 
Clements, and Tolan (5), Ritter, Warren, 
and Pendergrass (6), and others. Further 
comparative statistics would be advisable 
in this regard. 

Concerning the dangers of radiography, 
the pelvimetric and _ pelvioradiographic 
procedures are always brought up as the 
worst offenders. This might be justified 
were it not for the fact that now any need 
for examination, except very close to term, 
is unnecessary. The examination should 
never be done during the first trimester of 
pregnancy, but always near term. There 
is actually no need to do it at any other 
time. It is well, however, to call attention 
to the fact that even during a long series of 
pelvioradiographic studies (over 2,000), 
about one-third of which were done in the 
first trimester (7), there occurred not one 
single case of accidental monstrosity. 
The radiation dosage for a routine pelvi- 
metric and pelvioradiographic examina- 
tion as determined in the Radiology De- 
partment of Jefferson Hospital, where a 
good deal of this work is done, has been 
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shown to be surprisingly low. With im- 
provement in technic, we have been able to 
decrease the total irradiation. It now 
stands at a maximum of 4 r delivered into 
the mid-pelvic structures in a rather heavy 
patient. 

We are by no means minimizing the sug- 
gestion of Russell and Russell (8) that, 
where possible, the examination of any 
female abdomen should be limited to the 
two weeks following a normal menstrual 
period, but whether that would be practi- 
cal in all cases is problematic. Let the 
necessity of the moment dictate in every 
case. It has always seemed to me that if 
we are to regard pelvimetry as particularly 
dangerous, then there is very little excuse 
for irradiating the abdomen of any person 
during the period of fertility. As Dr. 
Ramsay Spillman of New York has so often 
emphasized, it is as important to protect 
the gonads of the male as of the female. 
He has told me that he always protects the 
gonads of the male in any type of abdomi- 
nal examination. 

It may be that we will find, many genera- 
tions hence, that the use of any irradiation 
at all, for any purpose, during the period 
of fertility was unwise and will have done 
irreparable damage to the human race. 
In the meantime, we should get away from 
the term “‘safe dosage’’ to one of ‘‘maxi- 
mum permissible exposure” or, let us say, 
one which by the requirements of the mo- 
ment seems justified. 

Chamberlain (3) has spoken of methods 
of good practice in controlling the radia- 
tion hazard, and we recommend his arti- 
cle, which we have previously quoted. 
We should always ask ourselves in any 
type of radiographic examination, either 
fluoroscopic or radiographic, and in every 
case of therapeutic application, the old 
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question, “‘Is this trip necessary?’ We 
will then get ourselves in no trouble. The 
hazard of radiation, particularly to embry- 
onic tissue has always been there and will 
continue to be. Safe dosages are not yet 
fully established in spite of the fact that we 
know that the natural radiation sources 
combine to produce about one-twentieth 
of the now maximum permissible level for 
those working with ionizing radiations. 
Whether the gonads of the fetus can with- 
stand as much as | r of radiation exposure 
during pelvimetric examination will not 
be known for several generations, if ever. 
In the meantime, it behooves us to adopt a 
sane but not necessarily an overly appre- 
hensive attitude about all roentgen expo- 
sure. We must never relax in being cau- 
tious in applying ionizing radiation to any 
patient at any time, but particularly dur- 
ing the period of fertility and more spe- 
cifically to women before the menopause. 
PauL C. Swenson, M.D. 
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MAINE RADIOLOGICAL SOCIETY 


At a recent meeting of the Maine Radiological 
Society, the following officers were elected for 1954— 
55: President, Clark F. Miller, M.D., Lewiston; 
Vice-President, G. E. Clifford Logan, M.D., Port- 
land; Secretary-Treasurer, Walter A. Russell, M.D., 
6 E. Chestnut St., Augusta. The Society meets 
four times a year, in June, October, December, and 
April. 


KANSAS RADIOLOGICAL SOCIETY 


The Annual Postgraduate Course in Radiology, 
in conjunction with the Annual Meeting of the Kan- 
sas Radiological Society and the Radiological So- 
ciety of Greater Kansas City, will be held Feb. 14-17, 
1955, at the University of Kansas Medical Center, 
Kansas City, Kans The first two days will be de- 
voted to roentgen diagnosis, the third to radiation 
therapy, and the fourth to the discussion of radio- 
active isotopes as used in diagnosis and therapy. 

Guest speakers include Lauren V. Ackerman, 
M.D., William H. Beierwaltes, M.D., Carl C. Birk- 
elo, M.D., James W. J. Carpender, M.D., Carl L. 
Gillies, M.D., Philip J. Hodes, M.D., John F. Holt, 
M.D., Bertram V. A. Low-Beer, M.D., and James 
Stober, Physicist. Special features of the course are 
a tumor clinic, a film reading session, and a round 
table conference with most of the guest instructors 
participating. 

For further information address: G. M. Tice, 
M.D., Chairman, Department of Radiology, Uni- 
versity of Kansas School of Medicine, Kansas City 
12, Kans. , 


NEW ENGLAND ROENTGEN RAY SOCIETY 


The Eastern Conference of Radiologists will hold 
its Annual Meeting March 3, 4, and 5, 1955, in the 
Sheraton-Plaza Hotel, Boston. The New England 
Roentgen Ray Society, as host, warmly invites the 
attendance of all radiologists and their guests. A 
program for Friday and Saturday morning, stressing 
newer concepts in diagnosis and therapy, is being 
arranged. A banquet will be held on Friday night. 
For additional information, address Stanley M. 
Wyman, M.D., Secretary, New England Roentgen 
Ray Society, Massachusetts General Hospital, 
Boston, Mass. 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


At the annual meeting of the Rocky Mountain 
Radiological Society held in Denver, Colo., Aug. 
12-21, 1954, the following officers were elected: 
President, Alfred M. Popma, M.D., Boise, Idaho; 
President-Elect, Maurice D. Frazer, M.D., Lincoln, 
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Nebr.; Ist Vice-President, Thomas J. Kennedy, 
M.D., Denver; 2nd Vice-President, Charles F. 
Ingersoll, M.D., Denver; Secretary-Treasurer, 


John H. Freed, M.D., 4200 E. 9th Ave., Denver 
20; Historian, John S. Bouslog, M.D., Denver; 
Councilor to the American College of Radiology, 
Robert D. Moreton, M.D., Fort Worth, Texas. 
Members of the Executive Committee are Edward 
M. Hayden, M.D., Tucson, Ariz.; Gerald S. Maresh, 
M.D., Denver, Colo.; Angus K. Wilson, M.D., 
Salt Lake City, Utah. 


DR. WENDELL G. SCOTT HONORED 


Dr. Wendell G. Scott, of St. Louis, was recently 
awarded the degree of Doctor of Science by the Uni- 
versity of Colorado, Boulder, Colo. 


OAK RIDGE INSTITUTE 
OF NUCLEAR STUDIES 


Applications for U. S. Atomic Energy Commission 
Fellowships in Radiological Physics and Industrial 
Hygiene for the 1955-56 school year are now being 
received by the Oak Ridge Institute of Nuclear 
Studies. 

The industrial hygiene fellowship program sup 
ports individuals who are studying for the master’s 
degree in this field at either the Harvard Uni- 
versity School of Public Health or the University of 
Pittsburgh Graduate School of Public Health. 
Radiological physics fellowships are carried out in 
three separate programs as follows: at Vanderbilt 
University and Oak Ridge National Laboratory, at 
the University of Rochester and Brookhaven Na 
tional Laboratory, und at the University of Washing 
ton and the Hanferd Works. In each case, nine 
months of course work at the University is followed 
by three months of additional study and _ field 
training at the co-operating Atomic Energy Com 
mission installation. 

University faculty members are invited to apply 
for places in the Oak Ridge Research Participation 
Program carried out by Oak Ridge National Labora 
tory and the Oak Ridge Institute of Nuclear Studies 
Through this program, faculty members may con 
duct research in Oak Ridge for periods of three 
months to a year. 

Oak Ridge National Laboratory is the principal 
center of research, although limited opportunities 
for participation also exist at the University of 
Tennessee-Atomic Energy Commission Agricultural 
Research Program and the Medical and Special 
Training Divisions of the Institute. 

Opportunities are offered for fundamental and 
applied research in physics, chemistry, metallurgy, 
biology, mathematics, and engineering, with a num 
ber of nuclear reactors and particle accelerators as the 
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principal research instruments. The University of 
Tennessee program is concerned with the internal 
and external effects of radiation on farm animals. 
The Medical Division conducts extensive studies of 
the internal and external uses of radioisotopes in 
cancer treatment, and studies in radiation physics. 
In the Special Training Division are opportunities 
for research in instrumentation, radioisotope appli- 
cations, and the occurrence of radioactivity in ores 
and sea water. 

Additional information on all these projects may 
be obtained from the University Relations Division, 
Oak Ridge Institute of Nuclear Studies, P.O. Box 
117, Oak Ridge, Tennessee. 


In Memoriam 
SIDNEY A. PORTIS. M.D. 
1894-1954 


Dr. Sidney A. Portis, a member of the Radio- 
logical Society of North America since 1921, died in 
Baltimore on May 24. Dr. Portis was born in 1894. 
He received his B.S. degree from the University of 
Chicago in 1916, was graduated from Rush Medical 
College in 1918, and served his internship in Cook 
County Hospital. 

Dr. Portis was certified by the American Board of 
Internal Medicine, in Gastroenterology, in 1937, and 
his chief interest was always in that field. He was 
associated in the course of his active career with Rush 
Medical College, Loyola University, and Cook 
County, Mercy, and Michael Reese Hospitals, 
Chicago. He had recently left Chicago to make his 
home in California. He wasa Fellow of the American 
College of Physicians and a member, among other 
organizations, of the Gastroenterological Association 
of North America, the American Gastroenterological 
Association, and the Chicago Roentgen Society. 


Books Received 


s00ks received are acknowledged under this head 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 


HERZKRANKHEITEN IM SAUGLINGSALTER. By PRIv. 
Doz. Dr. Errore Rossi, Zurich. Foreword by 
Prof. Dr. Guido Fanconi, Zurich. A book of 374 
pages, with 198 illustrations and 14 tables. Pub 
lished by Georg Thieme, Stuttgart, 1954. Dis 
tributed in the United States and Canada by the 
Intercontinental Medical Book Corp., 381 Fourth 
Ave., N. Y., 1954. Price DM 65.—($15.45) 


KLINISCHE FEHLDIAGNOSEN. By Pror. Dr. M, 
BURGER, Direktor der med. Universitatsklinik, 
Leipzig. Second edition. A volume of 550 pages, 


December 1954 


with 214 illustrations and 55 tables. Published 
by Georg Thieme, Stuttgart, 1954. Distributed 
in the United States and Canada by the Inter- 
continental Medical Book Corp., 381 Fourth Ave.. 
N. Y., 1954. Price DM 59.40 ($14.15) 


STRAHLENDOSIS UND STRAHLENWIRKUNG. TAFELN 
UND ERLAUTERUNGEN. UNTERLAGEN FUR DEN 
STRAHLENSCHUTZ. By B. RAJEWSKy, with the 
collaboration of K. AURAND, O. HuG, H. MERGLER. 
H. Mutu, H. Paury, A. Scuraup, E. Six, I. 
Wo tr, Max-Planck-Institut fiir Biophysik, Frank 
furt a. M. A monograph of 280 pages, including 
numerous graphs and tables. Published by Georg 
Thieme, Stuttgart. Distributed in the United 
States and Canada by Intercontinental Medical 
Book Corp., 381 Fourth Ave., N. Y., 1954. Price 
DM 11.—($2.65) 


DIAGNOSTICA RADIOLOGICA E TERAPIA FISICA IN 
ODONTOIATRIA. By GIOVANNI SMERCHINICH, gid 
insegnante di radiologia nella Scuola di specializ- 
zazione in odontoiatria dell’ Universita di Milano. 
A monograph of 330 pages, with 760 illustrations. 
Published by Ulrico Hoepli, Milan, 1954. Price 
Lire 3,500. 


Book Reviews 


DIE HALSWIRBELSAULE. PATHOLOGIE UND 
Kuintk. By Dr. Mep. GERHARD EXNeER, Pri- 
vatdozent fiir Orthopadie an der Universitat 
Marburg/Lahn. With a Foreword by Pror. 
Dr. H. C. GeorG HoOuMANN, Miinchen. A 
monograph of 140 pages, with 42 illustrations. 
Published by Georg Thieme, Verlag, Stuttgart, 
1954. Distributed in the United States and 
Canada by the Intercontinental Medical Book 
Corporation, New York. Price $5.15. 


This study of the cervical spine opens with an 
account of anatomy and function and a discussion 
of the clinical and roentgen examination. ‘The 
major part of the book is devoted to the degenera 
tive and osteochondritic changes of the cervical 
spine, particularly in its lower area. The author 
supports the modern concept that most of the 
changes formerly called neuritic, such as brachial 
plexus neuritis, occipital neuritis, etc., are caused by 
pressure upon the nerve roots due to disk lesions or 
degenerative changes. In an interesting animal 
experiment it was shown that, when the nuchal 
muscles in rats are cut, an excessive load is thrown 
upon the lower cervical spine. Within six months 
degenerative changes and disk lesions develop and 
the microscopic section will show pressure necrosis 
of nerve cells in the intervertebral ganglion, with 
connective-tissue replacement. Microscopic studies 
were also made of the lower cervical spine and of the 
structures of the right shoulder joint, postmortem, 
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in patients with lower cervical spine lesions. The 
author believes that bursitis calcarea of the shoulder 
is due to misdirection of the calcium metabolism on 
the basis of trophic or neurovegetative disturbances 
in the lower cervical spine. 

The therapy of the cervical syndrome is well dis- 
cussed. Novocain blocking of the stellate ganglion 
is described in detail. 
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Injuries and acute and chronic inflammatory 
changes in the cervical spine are dealt with only 
briefly. 

The author presents many novel ideas. One 
might not fully agree when he links Bell's palsy 
and angina pectoris with disk disease in the lower 
cervical spine, but his line of reasoning appears 
logical and his style is interesting and readable. 


RADIOLOGY 


The annual meeting of the American College of Radiology will 


be held in Chicago at the Drake Hotel, Feb. 9-12, 


1955. 


The Board of Chancellors will meet Wednesday and Thursday, 


Feb. 9-10. 


On Friday, Feb. 11, the Annual Meeting and banquet, pre 
ceded by the College Convocation, will be held. 
The 22nd Annual Conference of Teachers of Clinical Radiology 


will be held Saturday, Feb. 12. 
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THE HEAD AND NECK 


Premature Synostosis of the Cranial Sutures: A 
Review. Frederic N. Silverman. Ohio State M. J. 
50: 131-137, February 1954. 

This paper is concerned with the roentgen recogni- 
tion of the usual varieties of premature synostosis of 
the cranial sutures and the criteria for identifying those 
patients who may benefit by surgical intervention as 
well as those for whom surgery has nothing to offer. 

In premature synostosis the brain continues to grow 
normally but cranial growth is halted along the closed 
suture or sutures. Compensatory changes result in an 
abnormally shaped skull unless all the sutures are in- 
volved. If the sagittal suture closes, lateral growth is 
stopped and the head becomes narrow, elongated, and 
high. If the coronal suture closes, the anteroposterior 
diameter of the head will be short and the skull broad 
and high. If all the sutures are prematurely fused, a 
true condition of microcrania exists, the brain, which 
has its greatest increase in size during the first year of 
life, is completely hemmed in on all sides, and com- 
pensatory growth of the skull into an abnormal shape 
is not permitted. The intracranial pressure rises 
rapidly as the normal processes of cerebral growth at- 
tempt to proceed in the rigid bony case, and adverse 
effects on the brain may be expected early. 

Throughout childhood at least, the sutures are 
clearly defined radiologically and roentgen examination 
will reveal abnormalities in closure. With synostosis 
of all the sutures, the clinical appearance does not 
differ from that of microcephalic microcrania, and in 
early infancy the behavior of the children may not be 
significantly different. Roentgen examination, how- 
ever, will be conclusive in ruling out the latter condi- 
tion, for which surgery has nothing to offer. In the 
microcrania due to prematurely closed sutures the 
are thinned, and craniolacuna-like areas of 
softening may be observed. If the primary defect is in 
the brain, roentgen examination may demonstrate 
normal sutures; if the sutures are closed, there are no 
signs of increased intracranial pressure, the bones may 
be thicker than normal, and pneumatization of the 
temporal bones may be exaggerated. 

Seven roentgenograms; 4 photographs; 1 drawing. 

Zac F. Enpress, M.D. 
Pontiac, Mich. 
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Gargoylism. Report of a Case. N. W. Nisbet and 
Barbara F, Cupit. Brit. J. Surg. 41: 404-412, January 
1954. 


The trend of opinion places gargoylism in the group 
of metabolic diseases distinguished by the abnormal 
storage of products of metabolism, comparable with the 
lipoidoses (Gaucher's disease, Niemann-Pick’s disease, 
Schiiller-Christian’s disease and amaurotic juvenile 
familial idiocy) and having features in common with 
them. In the case of gargoylism the abnormal ma- 
terial is a carbohydrate, possibly a glycoprotein, al- 
though this has not been definitely proved. 

This paper presents a very detailed case report of a 
patient who was observed from time to time, from 
birth to death at six years of age. It is an excellent 


description of the pathological and physical changes 
present in this disease and of the radiologic findings. 


ROENTGEN DIAGNOSIS 


885 


The illustrations include numerous photographs of 
the pathological specimens, excellent roentgenograms, 
and photomicrographs. WYNTON H. Carro.i, M.D. 

Shreveport, La. 


Diagnosis and Early Treatment of Lesser Facial 
Fractures. Gerson Lowenthal. Ann. Otol., Rhin. & 
Laryng. 62: 995-1034, December 1953. 

The authors discuss the diagnosis and treatment of 
fractures of the face, excluding those with intracranial 
or occlusal involvement. Only the roentgen aspects 
are considered in this abstract. 

Roentgen studies are essential for the diagnosis and 
planning of treatment in facial injuries and are of 
medicolegal importance. Roentgenography of the 
head is, however, difficult, particularly in children. 
Superimposition of bony structures may render inter- 
pretation of the films unsatisfactory, and fractures de- 
monstrable by physical examination may not be visible 
on the roentgenogram. In the zygomatic area, roent- 
genographic findings are reliable with respect to both 
the presence and absence of fracture. In the nasal 
pyramid area, positive evidence of fracture is conclu- 
sive, although negative roentgenograms may not be. 

The Waters’ view (postero-anterior nose-chin) re- 
veals the antra, orbital borders, frontal sinuses, zygo- 
matic arches, nasal septum, and lateral walls of the 
bony pyramid. Changes in the transverse diameter of 
the orbits are almost pathognomonic of orbital frac- 
tures. Other findings indicative of fracture are cloud 
ing of the antrum, asymmetry of the zygomatic arches, 
and deviations of the nasal pyramid or septum. 

A lateral view (soft-tissue nose) should be obtained 
in all suspected cases of nasal pyramid fracture. Taken 
with the injured side toward the film, it will visualize 
depressed fractures of the nasal dorsum, tip fractures of 
the nasal bones, and some linear fractures. It 
not reveal lateral displacement. 

The occlusal view (axial of the nose) may reveal 
lateral deviations of the nasal pyramid and anterior 
nasal spine. Though often unsatisfactory, this view 
should be attempted to supplement the Waters’ view of 
nasal fractures. 

A modified Waters’ view or extended Waters’ view, 
taken with the nose elevated more than in the con- 
ventional position, is useful in zygomatic fractures 

The submentovertical (basal) view is useful in demon 
strating fractures of the zygomatic arch and the ante 
rior surface of the maxilla. The individual arch may be 
better visualized with the head turned slightly, usually 
to the contralateral side. 

The Caldwell view (nose-forehead ) reveals the frontal 
sinuses and is useful in the study of the ethmoid region 

With the development of a new compact hand stereo- 
scope, greater usefulness is available for stereoscopic 
Waters’ and lateral views of the skull in the study of 
facial fractures. 

In facial injuries, studies of the cervical vertebrae 
should be made as a precaution when symptoms cannot 
readily be explained in terms of known injuries. Sev- 
eral investigators have reported fractures of the cervi- 
cal spine resulting from injuries of the ‘‘whiplash” type 

Six roentgenograms; 20 photographs; 2 tables. 

A. J. Nicuo.tas, M.D 
Shreveport, La. 
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Dacrocystography. I. The Normal Lacrimal Ap- 
paratus. Benjamin Milder and Byron H. Demorest. 
Arch. Ophth. 51: 180-195, February 1954. 

The authors present a simple technic for dacro- 
cystography, with ethyl iodophenylundecylate (Panto- 
paque) as the contrast medium. From a study of 30 
patients, details of a normal dacrocystogram were con- 
structed. The forehead-nose (Caldwell) and lateral 
projections were used to visualize the nasolacrimal 
tract. 

Bilateral studies are desirable for evaluation and 
comparison of the function of the two drainage sys- 
tems. In such studies, an oblique view is substituted 
for the lateral of the second eye. 

The pattern of the medium in the drainage system, as 
indicated by a composite drawing of the normal 
roentgenograms, follows closely the usual description of 
the gross anatomy of this structure. Complete filling 
of the drainage system is not necessary. The emptying 
time, demonstrated on a 30-inch follow-up film, pro- 
vides the most valuable information regarding the 
function of the system; evidence of more than traces 
of the medium on this film indicates abnormal drainage 
function. 

The ophthalmologist should study the dacrocysto- 
grams personally to form a clinical impression as a 
basis for treatment. 

Thirteen roentgenograms; 1 photograph; 3 draw- 
ings. 


Importance of Certain Consonants in Esophageal 
Voice After Laryngectomy. Annie Moolenaar-Bijl. 
Ann. Otol., Rhin. & Laryng. 62: 979-989, December 
1953. 

Speech therapy of laryngectomized patients should 
be started as soon as possible after operation. Of 36 
patients operated upon in the Groningen University 
Clinic (Netherlands), 30 obtained reasonable to very 
good (pharyngeal-) esophageal speech; 3 have a little 
voice but not sufficient for conversation; 3 have con- 
tinued to make shift with buccal whisper. 

Roentgen studies were of interest in demonstrating 
the mechanisms of extra-laryngeal voice production and 
in showing the relation between consonant formation or 
the intake of air into the esophagus. These studies 
showed a filling up of the esophagus during the pro- 
nunciation of ‘‘mah"’, ‘“‘pah’’, and ‘‘p’’ and indicated the 
advantage of beginning speech training with these 
sounds. 

Eight roentgenograms; 4 curves. 

A. J. NicnoLas, M.D 
Shreveport, La 


THE CHEST 


Bronchography. J. Antrim Crellin, J. Stauffer 
Lehman, and Michael P. Brignola. Dis. of Chest 25: 
184-192, February 1954 

The authors emphasize the importance of accurate 
localization of bronchial disease as a prerequisite to 
proper surgical extirpation of affected pulmonary seg- 
ments. Bronchography provides a means not previously 
available for the accurate diagnosis of many bronchial 
lesions and has unquestionably stimulated interest in 
the diagnosis of bronchopulmonary suppurative disease. 

The aim in all bronchography is complete five-lobe 
bronchial mapping. The authors prefer the transnasal 
endobronchial catheter method. Preliminary to bron- 


December 1954 


chography, several daily measurements of sputum are 
recorded. If the amount is more than 45 cc, in 
twenty-four hours, postural drainage is instituted and 
antibiotics are administered. Cocaine, 10 per cent 
solution, is used for topical anesthesia. For children 
general anesthesia is necessary. Ideally, one lung “d 
examined at a single sitting, and the other mapped 
after an interval of three weeks. This allows time for 
clearing of the first lung. Bilateral bronchography at 
a single sitting can be performed if a prompt diagnosis 
is urgent, or if an economic factor enters. During the 
entire bronchographic procedure, constant check of the 
flow and distribution of the iodized oil is obtained by 
intermittent fluoroscopic observation. Spot or flash 
films are obtained as deemed necessary. 

The authors describe their preparation of the patient, 
premedication, fluoroscopic observations, and positions 
desired. 

Six roentgenograms. Henry K. Taytor, M.D. 

New York, N. Y. 


Significance of Bronchography for the Therapy of 
Pulmonary Tuberculosis. P. Thurn. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 80: 198-208, February 1954. 
(In German ) 

For selective and routine bronchography the author 
has used an aqueous solution of iodine with strepto- 
mycin protection. In a series of over 100 bronchog- 
raphies he encountered no complications or spread of 
an active tuberculous lesion, although in the majority 
of cases the sputum was positive for acid-fast organisms. 

Bronchography is necessary to explain the source of a 
positive sputum when roentgenographic and _ bron- 
choscopic findings are inconclusive. It is sometimes 
the only method for differentiating between areas of 
infiltration and atelectasis and for excluding endo- 
bronchial changes in the remaining lobe or lobes prior 
to lobectomy or segmental resection. 

The author discusses and illustrates 13 cases in which 
selective and routine bronchography was helpful in the 
recognition of bronchiectases and bronchostenoses and 
in reaching a decision as to whether chemotherapy, 
collapse, thoracoplasty, resection, lobectomy, or 
pneumonectomy should be done. 

In acute active tuberculous disease periodic bron- 
chography is necessary to check the result of chemo- 
therapy since, if a bronchostenosis should develop, a 
surgical approach could be decided on without undue 
delay. 

When bronchography reveals stenosis or closure of 
bronchi, pneumothorax therapy is contraindicated be- 
cause of the danger of possible permanent atelectasis 
and perforation of cavities into the pleural cavity, with 
resulting empyema and bronchopleural fistula. In 
shrinking lesions with bronchostenosis, pulmonary 
resection is indicated instead of thoracoplasty. 

Fourteen roentgenograms. E. Krart, M.D. 

Newington, Conn. 


Experiences with Planography. B. Pollak. Dis. of 
Chest 24: 663-669, December 1953. 

The author has found planigraphy advantageous for 
examinations of the chest in the vertical position. The 
center of the suspected lesion is determined at fluoros- 
copy and marked with skin pencil on the chest. A 
scout film is then taken, and one planigram in the layer 
in which the lesion is suspected. These are developed 
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to check the exact position of the patient and exposure 
technic before further planigrams are obtained. 
Planigraphy is indicated on all patients where a more 
detailed analysis of pathological changes demonstrated 
on plain films is desired. It is especially useful in pul- 
monary tuberculosis, showing the exact location of 
cavities, the condition of the cavity wall, and often the 
draining bronchus. It has also been found of assistance 
in serial re-examinations to evaluate the effectiveness of 
treatment and in the early recognition of progressive or 
retrogressive changes even in minimal lesions. 
Fight roentgenograms; 2 photographs. 
FRANK T. Moran, M.D. 
Auburn, N. Y. 


Congenital Multiple Cysts of the Lung. Hermann 
Lichtenstein. Dis. of Chest 24: 646-654, December 
1953. 

A mass radiographic survey of immigrants to Israel 
revealed 188 with lung cysts of various types in a period 
of one year. Ninety-two had congenital multiple 
cysts, 62 males and 30 females. In this group there 
were no spontaneous complaints. Thirty reported no 
previous symptoms. Thirty-eight complained mostly 
of cough, associated in 26 cases with purulent, bad- 
smelling sputum. Three had had hemorrhages, and 5 
toxic signs, such as fever and weakness. In the re- 
mainder an earlier history was not available. 

Roentgenograms showed the disease as a set of 
circular shadows with thin contours, sometimes ap- 
proximately equal, sometimes of different diameters. 
In the majority of cases the shadows covered a whole 
lobe. In the presence of infection the entire appearance 
may be changed roentgenographically, with blurring of 
the cystic pattern. 

The term ‘‘cystic disease’’ as generally used does not 
refer to a definite entity, but includes a number of 
forms. The author emphasizes the importance of a 
precise diagnosis of the different varieties. In his 
series the congenital origin of the cysts was supported 
by the following observations: (1) The majority of the 
patients were in the younger age groups. (2) There 
were many cases with no signs of secondary infection. 
(3) There was no indication of an earlier pathologic 
process which might have been responsible for the cysts. 
(4) There was a high incidence among persons from 
certain areas, suggesting a possible hereditary origin. 

Although antibiotic treatment has symptomatic 
value, the only specific therapy is excision of the af- 
fected lobe. Extreme attitudes should be avoided, 
however, and each case judged on its merits. In the 
case of an aged person with clinical signs of infection, 
conservative antibiotic therapy should be tried; in a 
young person there should be no hesitation in recom- 
mending surgery 

Ten roentgenograms; 1 table. 

FRANK T. Moran, M.D. 
Auburn, N. Y. 


Localized Pulmonary Hypertrophic Emphysema. 
William Henry. J. Thoracic Surg. 27: 197-203, 


February 1954. 

The author reports a case of localized pulmonary 
hypertrophic emphysema in a ten-year-old boy. A 
chest film made soon after the patient had recovered 
from a respiratory infection showed marked emphysema 
of the right lung. 


A non-opaque foreign body was sus- 
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pected, but bronchoscopy was negative. Subsequent 
Lipiodol bronchograms showed a large air-filled cystic 
area in the posterolateral lung field. 

At operation, three separate areas of pulmonary em- 
physema, involving the posterior segment of the right 
upper lobe, the superior segment of the right lower lobe, 
and the lateral basal segment of the right lower lobe, 
were found. The normal lung was compressed by the 
emphysematous areas, which were removed by seg- 
mental resection. The bronchi, arteries, and veins 
were smaller than one would expect in a normal lung 
segment 

The etiology of this condition is obscure. The 
author feels that it is probably congenital in origin 
It should not be confused with regional obstructive 
emphysema from thick viscid mucus or from aspiration 
of non-opaque foreign bodies. Valve-like mucosal 
folds, compression by an adjacent pulmonary vessel, 
and localized bronchial chondromalacia have all been 
described as underlying causes. This is the tenth re- 
corded case of the disease occurring in infancy or child- 
hood; 2 examples have been reported in adults. 

Bronchoscopy and the Lipiodol bronchogram were of 
great assistance in determining the extent of involve- 
ment and the need for thoracotomy. Surgical excision 
appears to be indicated in this condition. 

Five roentgenograms; 1 photograph; 1 photomi- 
crograph; 1 drawing. RENE Forrrer, M.D. 

St. Paul, Minn. 


A Case of Progressive Bilateral Bullous Emphysema 
Complicated by Pneumothorax. Howard H. Eng- 
lander. Ohio State M. J. 50: 128-130, February 
1954. 

The author reports a single case of progressive bi- 
lateral bullous emphysema (see Price and Teplick. 
Arch. Int. Med. 77: 132, 1946) in a Negro male of 
forty-five, complicated by a left-sided spontaneous 
pneumothorax. Treatment included aspiration and 
drainage, and follow-up roentgenograms showed a 
gradual re-expansion of the left lung, though the em 
physema persisted. 

The clinical features of progressive bilateral bullous 
emphysema are not distinctive and diagnosis is de 
pendent upon roentgenography, which shows bullae 
replacing normal lung markings in the upper lung fields 
with a patternless tracery of fine linear shadows. Con 
fluence of some bullae and discreteness of others cause 
great irregularity of size and shape. The lower lung 
fields show interstitial fibrosis, and the thorax appears 
lengthened because of the depressed diaphragm. 

The case reported here is believed to be the first com 
plicated by pneumothorax 

Three roentgenograms. 


Zac F. Enpress, M.D. 


Pontiac, Mich 


Report of Five 
Tubere. 69; 


Infected Emphysematous Bullae. 
Cases. Emil Rothstein. Am. Rev 
287-296, February 1954. 

Emphysematous bullae are relatively common and 
usually occur at the apex, base, or mediastinal free 
border of the lung in middle-aged males. Five cases of 
infected bullae are reported; 3 of these were tuberculous 
infections. On the basis of roentgenographic and 
clinical findings, the author feels that this syndrome 
can be differentiated from lung abscess and pulmonary 
tuberculosis with cavitation. 
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A generally benign clinical picture is the rule. Help- 
ful roentgen findings are the presence of obvious bullae 
elsewhere, the rapid appearance of fluid levels and ap 
parent extensive cavitation after only a few days illness 
Involvement of the surrounding lung is relatively slight, 
and pleural involvement is slight or absent. In ad- 
dition, an infected cyst usually communicates freely 
with a bronchus, while a bulla is difficult to fill on 
bronchography because of the indirect communication 
with the bronchial tree. In all of the cases reported, the 
infection resolved, with resultant obliteration of the 
bullae 

Fifteen roentgenograms; 1 photograph 

Joun H. Juni, M.D 
Minneapolis, Minn 


Roentgen Studies in Suppurative Pneumonia of 
Infants and Children. John A. Campbell, David C 
Gastineau, and Frank Velios. J.A.M.A. 154: 468-472, 
Feb. 6, 1954. 

Acute suppurative pneumonias with their relatively 
high mortality constitute a problem of major impor- 
tance to the pediatrician. The infecting organisms 
invade the bronchial walls, peribronchial tissues, and 
interstitial structures as well as the alveoli, reducing 
vital capacity through consolidation. Because of the 
bronchogenous spread, different roentgen stages of in- 
volvement are seen simultaneously, with changes dis- 
appearing in one lobe while they are developing in 
another 

An unequivocal diagnosis of suppurative broncho- 
pneumonia is probably never justified on roentgen ex 
amination alone. Nevertheless, in most instances the 
roentgen studies show a sufficiently high order of 
specificity to provide an early recognition of this type 
of disease. Roentgenograms taken at judiciously 
spaced intervals serve as an invaluable guide for ther- 
apy by disclosing the type and extent of the pleuro- 
pulmonary complications 

Typical roentgenographic features are pneumato 
celes, segmental infiltrations, pneumothorax, empyema, 
and emphysema. Most distinctive is the rapidly 
changing picture which often cannot be correlated wit! 
the clinical course 

Five roentgenograms: 1 photomicrograp! 

Ricwarp E. Buencer, M.D 
Ct Icago, Ill 


Loeffier's Syndrome, with a Report of Twenty Three 
Cases. Louis Mark. Dis. of Chest 25: 128-149, 
February 1954 

The author relates his experience with 23 cases diag 
nosed as Loeffler’s syndrome. In addition to tabulat- 
ing the clinical, laboratory, and x-ray findings for the 
whole series, he presents 4 case histories 

Loeffler originally discribed the syndrome as asymp 
tomatic, but most of the author's patients had symp 
toms. Parasites were present in only 13 per cent 
The diagnosis was based on the occurrence of transient 
pulmonary lesions plus an cosinophilia 

The x-ray findings show great variation, and not in 
frequently resemble tuberculosis. Most of the author's 
cases revealed infiltrating lesions localized in the lower 
two-thirds of the lungs. These had a cylindroid or 
patchy appearance, suggesting a blocking of smaller 
bronchi, differing considerably from the infiltrations of 
bronchopneumonia, but somewhat resembling a virus 
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pneumonitis. Many of the shadows had an atelectatic 
appearance. 

Cortisone proved to be almost a specific in treatment 
The symptoms disappeared in forty-eight hours, and 
the lesions cleared completely in five days. Before the 
advent of cortisone, the author obtained excellent re- 
sults with blood transfusions. 

Thirty-four roentgenograms; 1 table. 

HENRY K. Taytor, M.D. 
New York, N. Y. 


Byssinosis. A. Gerson Hollander. Dis. of Chest 
24: 674-678, December 1953 

“Byssinosis” is a disabling respiratory condition 
caused by the inhalation of cotton dust over a long 
period of years. When there is associated cardiac 
failure, roentgen differentiation from advanced pul- 
monary tuberculosis may be difficult. 

The disease affects carders and strippers in the cotton 
industry. Although it has been known since 1818, its 
recognition has been most difficult. This may be 
because the early symptoms are those of allergy and 
are not incapacitating. After years of exposure, 
however, the affected worker becomes incapacitated 
and the clinical and pathological picture is one of ad- 
vanced pulmonary emphysema and fibrosis. X-ray 
examination is of little help in the diagnosis but may 
reveal emphysema with superimposed right heart 
failure. 

The author reports a case in a 55-year-old white male 
admitted to a Veterans Administration Hospital in 
1949, with dyspnea, cough, and cyanosis. The history 
dated back to 1939, when the patient was forced to stop 
working as a framer and carder after twenty years in 
textile mills. Chest examination at that time revealed 
extensive peribronchial and nodular infiltrations. The 
possibility of tuberculosis led to multiple examinations 
for tubercle bacilli. Of 14 specimens examined one 
was positive for a few colonies. There was some tem- 
porary improvement, but episodes of intense dyspnea 
and cyanosis recurred. Roentgenograms on admission 
to the Veterans Hospital again showed extensive peri- 
bronchial and nodular infiltrations. About five months 
later severe cardiac failure ensued. Necropsy revealed 
voluminous lungs but no tuberculosis. Areas of con- 
solidation and extensive hemorrhagic areas were pres- 
ent. Bronchial and hilar lymph nodes were en- 
larged. Microscopically there were marked thickening 
and fibrosis of the alveolar walls, with edema fluid and 
hemorrhage in the alveoli. The chronicity of the proc- 
ess was indicated by lymphocytes and hemosiderin 
deposits. Epithelization was prominent in areas of 
severe fibrosis 

The characteristic pathological picture of marked 
thickening of the alveolar walls and the history of long 
exposure to cotton dust with severe, incapacitating 
symptoms makes the diagnosis of byssinosis most prob 
able. The paucity of reports of the disease in this 
country, as compared with Europe, may reflect better 
protection of workers, or it may be that the condition is 
being overlooked in differential diagnosis and that 
adequate industrial histories are not being taken 
It seems likely that, with improvement in methods for 
dust control in cotton factories, the disease will be 
completely eradicated, 

Two roentgenograms; 2 photomicrographs. 

FRANK T. Moran, M.D 
Auburn, N. Y 
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Bronchiectasis Due to Aspergilloma. G. D. Pesle 
and Olivier Monod. Dis. of Chest 25: 172-183, 
February 1954. 

Aspergilloma is a special form of pulmonary mycosis 
characterized by a tumor made up of accumulated 
mycelium filaments, due to Aspergillus, occurring in a 
distended bronchus. The authors report 3 cases of 
their own and summarize 6 cases from the literature. 
Clinically there are repeated hemoptyses, with no evi- 
dence of tuberculosis. The roentgenogram shows a 
solitary lesion, round or ovoid, not very dense, capped 
bv a thin crescent-shaped area of radiolucency which 
the authors call an “‘aerial tegmentum.’’ The lesion 
presents an appearance resembling a cavity surrounded 
bv a thin line, as in an air cyst. There is no involve- 
ment of the surrounding lung. The mass does not 
progress in size, and the bronchus is not occluded. 

The authors believe that aspergilloma arises within 
the bronchus, and that associated bronchiectasis is 
secondary. Seven of the lesions occurred within the 
apical portions of the upper lobes, and two within the 
lower lobes. 

Five roentgenograms; 
photograph. HENRY Kk. 


4 photomicrographs; 1 
TayLor, M.D. 
New York, N. Y. 


Bilateral Hilar Lymphadenopathy: Its Association 
with Erythema Nodosum. N. Wynn-Williams and 
Gordon F. Edwards. Lancet 1: 278-281, Feb. 6, 
1954. 

Between January 1947 and June 1953, the authors 
observed 17 cases of bilateral hilar adenopathy, of 
which 12 were associated with erythema nodosum. 
During the same period, 15 patients with sarcoidosis and 
19 with erythema nodosum without hilar adenopathy 
were seen. 

Three of the patients with bilateral hilar adenopathy 
were symptomless. The remaining 14 had symptoms 
which, in order of frequency, were erythema nodosum, 
polyarthritis, lassitude, dyspnea, malaise, and loss of 
weight. These symptoms had been present from two 
to twelve weeks before discovery. In 7 patients poly- 
arthritis developed, usually from four to six weeks be- 
fore the onset of erythema nodosum, after which the 
arthritis rapidly and completely resolved. In 12 pa- 
tients resolution of the erythema nodosum was followed 
by disappearance of symptoms within three to six 
weeks. 

In every instance the diagnosis of enlarged hilar 
nodes was made roentgenologically. The criteria used 
were that the enlargement be well marked and un 
doubted, that definite lobulation of the hilar shadows 
be present, and that independent opinion also consider 
the hili to be enlarged. In 5 patients it was possible to 
obtain a chest roentgenogram before onset of the hilar 
adenopathy, and in 9 patients a regression of the 
shadows was observed, confirming the diagnosis 

In 5 cases the lymph nodes returned to normal within 
six months; in 3 cases they were smaller in six months 
and normal in twelve months, and in 2 cases there was 
no change in nine months. All of these patients pre 
sented with erythema nodosum. In another patient, 
observed for twenty-four months, the nodes became 
smaller but were still enlarged at the time of the report. 
In still another case enlargement of the hilar nodes, 
which was accompanied by normal lung fields, dis 
appeared within six months, but a year later the hilar 
shadows again enlarged and the lung fields showed 
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generalized fine nodulation throughout. This second 
episode was again followed by complete radiological 
resolution in just under a year. These last 2 patients 
presented with symptoms but without erythema no- 
dosum. The remaining 5 patients had been under ob- 
servation for less than six months, and there had been 
no change in the enlargement. In 6 of the 
minimal nodular shadows were demonstrable in the 
lung fields at the time of the enlargement of the lymph 
nodes; in 4 of the 6 there was associated erythema 
nodosum changes extended 
equivalent of a third of a lung field, and might well 
have been considered as prominent vascular markings, 
apart from their later disappearance simultaneously 
with the enlarged hilar shadows. The changes in all 
these cases was confirmed by tomography 

The authors discuss the relationship of hilar adenop 
athy and sarcoidosis. Evidence, in their opinion, 
suggests that hilar adenopathy is a milder or abortive 
form of sarcoidosis. They believe that both conditions 
are relatively common 

Five roentgenograms; | table 


17 cases 


These well over the 





Katharine R. 
Rev. Tuberc. 


Preclinical Bronchogenic Carcinoma. 
Boucot and Martin J. Sokoloff. Am 
69: 164-172, February 1954 

Of a total of 77 proved cases of bronchogenic car- 
cinoma discovered in photofluorographic surveys, 50 
were considered preclinical, since the patients had not 
sought medical attention and the survey was the only 
means for detection of the tumor. The rate of oc- 
currence of bronchogenic carcinoma was 30 per 100,000 
persons examined, with the incidence in males more 
than ten times that in females. Prevalence in persons 
over forty-five years of age was more than fifty times 
that in persons under forty-five. 

Of the 77 patients, only 18 per cent survived the 
follow-up period of three months to six vears. Previous 
films were available in 22 cases and had been reported 
as normal. On review, 11 of these were found to have 
some indication of the disease, while the other 11 showed 
no abnormality. All of the patients in the latter group 
have died. The median interval between a normal and 
the first recognized abnormal photofluorogram 
seventeen months. Of the 11 patients whose 
were at first erroneously interpreted as normal, 4 had 
resections and are alive eight to fifty-two months fol 


was 
films 


lowing surgery, while a fifth survives without surgery 
Although the lesions were discovered in surveys of the 
general population, only 10 per cent of the patients 
were found to be completely asymptomatic on close 
questioning 

The findings suggest the need for more frequent chest 
films in forty-five, with 
previous films at each reading and a high index of sus 
picion when any abnormality appears. In patients 
with symptoms but with normal roentgenograms, care 
ful clinical study is indicated 

Five Joun H. Jum, M.D 

Minneapolis, Minn 


males over comparison of 


tables 


On the Frequency of Bronchogenic Carcinoma under 
the Guise of the ‘‘Middle-Lobe Syndrome.”” K.-H 
Ueberschir and E. Hasche. Fortschr. a. d. Geb. d 
Réntgenstrahlen 80: 208-214, 1954. (In 
German ) 

The “middle-lobe 
chronic atelectasis or pneumonitis of the right middle 


February 


so-called syndrome" represents 
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lobe with bronchostenosis due to inflammatory peri- 
hilar adenopathy. Neoplasm has been considered to 
be rarely the cause of the syndrome since only 0.7 per 
cent to 5.5 per cent of all bronchogenic carcinomas are 
localized in the right middle lobe. Contrary to this 
impression, the authors found underlying neoplasm in 
10 of a series of 20 middle-lobe-syndrome cases, repre- 
senting 3 per cent of all bronchogenic carcinomas seen 
over the same period. 

Two verified malignant cases are reported and il 
lustrated. In the first case local calcifications sug- 
gested the middle lobe syndrome. Tomography, 
bronchography, and bronchoscopy all failed to suggest a 
neoplasm. In the second case the bronchographic 
findings were slightly suggestive of a neoplastic process 
involving the medial segment. 

Calcified lymph nodes and absence of a tumor shadow 
are of no value in ruling out carcinoma. Therefore, 
immediate surgical therapy is advised. Delay for 
follow-up observations is contraindicated and probably 
has been the cause of 60 per cent inoperability. In only 
1 case in the authors’ series was radical resection suc 
cessful. 

Six roentgenograms E. Krart, M.D. 
Newington, Conn. 


Causes of Death in Carcinoma of the Lung in a Large 
Public Hospital. An Analysis of 186 Fatalities. 
Frederick Fitzherbert Boyce. Dis. of Chest 24: 626 
641, December 1953 

In addition to medical and surgical errors and missed 
opportunities, fundamentally unfavorable  circum- 
stances which there seems to be no way of overcoming 
were found by the author in his analysis of 186 recent 
deaths from carcinoma of the lung recorded at the 
Charity Hospital of Louisiana ( New Orleans). 

The study of these records bore out the overwhelming 
predominance of male patients, with the greatest con 
centration between fifty and seventy years. Operation 
was not performed in any patient under forty years of 
age 

The hospital mortality for carcinoma of the lung 
treated by pneumonectomy was 28 per cent, which is no 
higher than the mortality described in other reported 
series. The chief reason for so high a figure is probably 
the extension of the indications for the operation to 
borderline cases and doubtful risks 

The author mentions several causes of delayed diag 
nosis: (1) acceptance of negative roentgen findings as 
conclusive, without further investigation; (2) the 
promiscuous use of antibiotics and cough medicines, 
with clearing of associated infection and consequent 
amelioration of symptoms; (3) concentration of at 
tention upon concomitant disease, even though indica 
tions “f a chest lesion may be present; (4) the increas 
ingly frequent tendency to explain symptoms on 
psychosomatic grounds; (5) omission of bronchogenic 
carcinoma from the list of diagnostic possibilities after 
admission examination 

In most of the author's series there was no lack of 
diagnostic investigation. In 170 cases chest roent 
genogramis were made; in only 7 instances were these 
reported negative. Fifty-eight of 104 bronchoscopic 
examinations were positive for carcinoma. This latter 
number is relatively small because of the location of 
most neoplasms, where they cannot be visualized 

It is concluded that, to lower the mortality in this 
disease, the medical profession must (1) develop a 
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much higher index of suspicion; (2) explore the chest 
more often on suspicion; (3) emphasize the urgency of 
diagnosis and treatment; (4) investigate the whole in- 
dividual rather than limited fields when adults seek 
medical care for any reason whatever; (5) make the 
most possible use of data available in mass chest sur 

veys. 
Three graphs. FRANK T. Moran, M.D. 
Auburn, N. Y 


Bronchopulmonary Sarcoma. Lalla Iverson. J, 
Thoracic Surg. 27: 130-148, February 1954. 

In the period 1900-50 there have been reported only 
16 cases of presumably primary spindle-cell sarcoma of 
the lung. The author adds 3 cases from the Armed 
Forces Institute of Pathology and tabulates the findings 
in the complete series 

Characteristically the primary sarcomas of the lung 
were solitary, firm, white tumors occurring in middle 
aged persous. The degree of encapsulation tended to 
vary with the degree of cellular differentiation. The 
capsule, when intact, was dense and fibrous but not 
always did it restrain the tumor from expanding into the 
adjacent parenchyma. Metastatic sarcomas, although 
usually poorly encapsulated, may on occasion present 
grovs features identical with those of the primary tu 
mors. Microscopically, the pulmonary sarcomas ar« 
composed of spindle-shaped cells with varying amounts 
of intercellular material or cellular fibrils, which may 
stain as collagen reticulum or smooth muscle. Usually 
reticulin is the only positive-staining product 

Because of the peripheral location of the intrapul 
monary spindle-cell sarcoma, the clinical course is 
usually long and the symptoms are non-specific. The 
tumor is encapsulated and therefore lends itself to 
removal by lobectomy or pneumonectomy. Metas 
tasis or recurrence occurred in only 6 of the 19 cases 
reported. It is probable, however, that these tumors 
have the same potentiality for late metastasis as tumors 
of similar histologic types originating elsewhere 

Endobronchial spindle-cell sarcomas can be distin 
guished from the parenchymal spindle-cell pulmonary 
sarcomas. They are more unusual than the parenchy- 
mal type, occur in younger individuals, are discovered 
earlier, and are relatively more benign. The authors 
report a total of 8 such cases, including 3 of their own 
Other types of mesodermal sarcomas such as liposar- 
coma, rhabdomyosarcoma, and chondrosarcoma are 
very rare and only isolated examples have been re- 
ported 

The accurate histologic diagnosis of bronchopul 
monary sarcoma is complicated by similar appearing 
lesions which occur more frequently. These are: 
(a) undifferentiated-cell bronchogenic carcinoma, (}) 
post-inflammatory fibroblastic repair, (c) polypoid 
epidermoid carcinoma with sarcomatoid differentiation, 
and (d) pleomorphic-cell carcinoma of the bronchus, 
which is often diagnosed myosarcoma or rhabdomyo- 
sarcoma. 

Thirteen photographs and photomicrographs; 3 
tables Rene Fortier, M.D 

St. Paul, Minn 


Benign Tumours of the Lung. Clement Price Thom- 
as. Lancet 1: 1-7, Jan. 2, 1954. 

In a series of 450 cases of lung tumor operated on by 
the author at Brompton and Westminster Hospitals, 
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there were 57 benign tumors and 402 car- 
cinomas. This comparatively low incidence, however, 
does not diminish the clinical significance of the benign 
tumor. Ina large majority of cases, if the condition is 
not recognized, the complicating element of infection 
induces a high morbidity, leading not only to a life of 
prolonged invalidism but also to permanent and irrep- 
arable damage to the area of the lung situated beyond 
the site of the tumor. If diagnosis is made early in the 
evolution of the process, local removal is possible, 
without the sacrifice of any normal lung tissue. The 
earliest findings of significance will be the roentgen 
evidence of a circumscribed shadow, when the lesion 
is interstitial; the presence of an area of emphysema 
with or without the normal changes in translucency 
occurring with inspiration and expiration; and often 
signs of overinflation or of deflation of the area of lung 
involved 

Of the 57 benign pulmonary tumors, 41 were so-called 
bronchial adenomas, 10 hamartomas, 4 vascular tu- 
mors, and 2 endobronchial fibromas. The author dis- 
cusses each type and presents illustrative roentgeno- 
grams and photographs of operative specimens. 

Nineteen illustrations. 


London, 


Inhaled Intrapleural Foreign Body. Report of a 
Case. D.N.Ross. Brit. J. Surg. 41: 412-414, January 
1954 

There are several reported cases of inhaled foreign 
bodies which have progressively worked their way 
along the distal bronchi and through the lung substance 
to present as an abscess in the chest wall. Seydell 
(Arch. Otolaryng. 26: 189, 1937) collected a series of 
i0 such cases in which the foreign body was an ear of 
wheat or barley. This has the power of spontaneous 
progression down the bronchi due to the protruding 
barbs and the associated contraction of bronchial 
musculature. Infrequently the foreign body makes its 
way through the lung into the pleural cavity to be found 
at autopsy or, as in the case here reported, during the 
course of a lobectomy for bronchiectasis 

The author's patient was a_ thirty-three-year-old 
male, with a diagnosis of right middle and lower lobe 
bronchiectasis. Roentgenograms showed an irregular 
opacity in the right lower lobe but no foreign body was 
detected on bronchoscopy. A right lower lobectomy 
was carried out and a complete ear of barley was found 
lving free in the pleural cavity in the posterior costo- 
phrenic angle. There was a fistulous tract leading into 
the right lower lobe bronchus, which showed considerable 
chronic inflammation and bronchiectasis. 

One roentgenogram; 2 photographs; 1 table 

Wynton H. CarrRoui, M.D 
Shreveport, La 


THE CARDIOVASCULAR SYSTEM 


Performance of Angiocardiography and Cardiac 
Catheterization as a Combined Procedure. Robert B. 
Dickerson. Am. Heart J. 47: 252-269, February 
1954 

The author describes a combined routine procedure 
for angiocardiography and cardiac catheterization. 
rhe angiocardiographic examination is performed 
first; if it is inconclusive, catheterization is accom- 
plished 

Premedication consists of a barbiturate, Demerol, 
and quinidine, with dosage adjusted for age and weight. 
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Light general anesthesia with local infiltration is used 
for infants and small children. A segment of the 
median basilic vein, about 3 cm. long, is exposed, and a 
polyethylene tube is inserted at the junction of its upper 
and middle thirds, the tip being passed well into the 
superior vena cava. In infants of less than a year the 
injection is made into the femoral vein. Under fiuoros 
copy, a test dose of 2 c.c. of the contrast medium [not 
specified] is slowly injected. This serves to opacify the 
tube, which may then be re-positioned if necessary. At 
this point, Demerol is administered through the tube 
and oxygen by mask. The patient is now positioned on 
a tilted film changer, the medium is injected, and 14 or 
16 exposures are made at half-second intervals. The 
amount of medium used is 1.0 c.c. per pound of body 
weight up to 15 pounds. 

When exposures are satisfactorily completed, usually 
in two planes, the polyethylene catheter is replaced 
with a cardiac catheter, and catheterization is per 
formed under fluoroscopic control. Two innovations 
in this procedure have been introduced: (1) Outlets 
from a Twin-Viso Recorder are connected to a cathode 
ray oscilloscope with a P-7 screen (persistent image 
screen). This permits the operator to view either the 
patient's electrocardiogram or intracardiac pulse pres 
sure during the procedure. (2) An audioamplifier and 
loud speaker attached to a small microphone in the 
patient’s axilla enable the operator to hear extrasys- 
toles at the same time that he sees their form on the 
oscilloscope screen. The Stethetron electric stetho 
scope may be used for auditory monitoring of rate and 
rhythm. 

Oxygen is administered for five minutes before, dur 
ng, and after the administration of the contrast me 
dium in order to prevent an increase in coronary 
anoxia 

The juxtacardiac injection of the contrast material hy 
way of the basilic vein decreases dilution and results in 
better diagnostic films. There is less caval reflux, the 
time of single chamber opacification is thus decreased, 
and the reliability of opacification and reopacification 
of individual chambers is enhanced 

Seven case histories are included 

Forty roentgenograms; | photograph 

Henry K. Taytor, M.D 
New York, N. Y 


Anomalous Pulmonary Vein Entering the Inferior 
Vena Cava Examined by Selective Angiocardiography. 
H. Arvidsson. Acta radiol. 41: 156-162, February 
1954 

Anomalous pulmonary veins entering the right auri 
cle or its tributaries are of two main types: (1) those 
entering a persistent left superior vena cava, with pas 
sage to the right auricle by way of a left innominate 
vein or the coronary sinus; (2) those going to the supe 
rior or inferior vena cava or directly into the right 
auricle 

Symptoms arise when significant amounts of blood 
are shunted consistently through the lesser circulation 
This gives rise to increased pulmonary blood volume and 
to a decrease in oxygenated blood reaching the systemic 
circulation 

Occasionally the roentgen diagnosis may be made on 
a routine chest film by observing wide vessels curving 
downward along the cardiac border The most reliable 
means of diagnosis is by angiocardiography in associa 
tion with catheterization and blood gas analysis 
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An illustrative case is reported. 
Five roentgenograms; 2 tables. 
RICHARD E. OrtoMan, M.D. 
University of California, L. A. 


Aortography and Pneumography. Walter M. 
Kearns. Wisconsin M. J. 53: 139-142, February 1954. 

Translumbar abdominal aortography and presacral 
pneumography complement each other and augment 
or support routine urographic examinations. A num- 
ber of previously unsuspected conditions were un- 
earthed in a series of 45 patients in whom these proce- 
dures were used by the authors. 

With a No. 16 needle 15 to 20 c.c. of 75 per cent Neo- 
lopax is injected into the aorta while the arterial cir- 
culation to the legs is momentarily arrested by infla- 
tion of cuffs placed just above the knees. [This latter 
procedure has been found unnecessary by others 
R.E.B.] The usual roentgenographic technic calls for 
exposures of one-tenth of a second, at 70 kv., 200 ma., 
with variations according to the patient's size. 

Pneumography is performed by injection of 400 c.c 
of oxygen through a No. 18 spinal puncture needle 
which has been inserted at a point 2 cm. lateral to the 
sacrococcygeal joint and directed to the mid-line in the 
presacral and postrectal tissue. The injection pre- 
cedes aortography by thirty minutes. 

Various renal and arterial abnormalities were dem- 
onstrated by this means. No harmful effects at- 
tended the procedures. 

Four roentgenograms. 

RICHARD E. BUENGER, M.D 
Chicago, Il. 


Angiopneumography in the Study of the Pharmacody- 
namic Properties of Certain Drugs. Lopo de Carvalho 
Dis. of Chest 25: 121-127, February 1954 

The author employed opacification of the pulmonary 
blood vessels (angiopneumography ) in rabbits in order 
to observe the changes produced in the lesser circula- 
tion and upon the heart by certain drugs, particularly 
the vasoconstrictors. This preliminary report con 
cerns adrenalin, pituitrin, and isonicotinic acid 

The retarding effect of these drugs upon the circula- 
tion was clearly demonstrated on serial films, and the 
findings were confirmed by determinations of pulmo- 
nary circulation time by single slit kymography 

The author recommends angiopneumography as a 
means of recording the effects of drugs on the pulmo- 
nary circulation 

Nineteen roentgenograms 

HENRY K. TayLor, M.D 
New York, N. Y 


Translumbar Aortography. James M. Sullivan, 
Theodore J. Pfeffer, and Robert A. Frisch. Wisconsin 
M. J. 53: 143-147, February 1954. 

Though translumbar aortography has been em 
ployed for two decades in the study of renal disease, its 
use in the diagnosis of peripheral arterial disease is 
relatively recent. It has been found useful in deter- 
mining the location and extent of arteriosclerotic proc- 
esses, aneurysms, and emboli Postoperatively it 
determines the efficacy of surgical treatment of these 
conditions 

The authors’ experience includes 20 cases. Six of 
these are presented to illustrate a normal abdominal 
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aortic angiogram, iliac thrombosis, iliac embolus, aortic 
aneurysm, and aortic occlusion. 
Six roentgenograms; 1 drawing. 
RICHARD E. BUENGER, M.D. 
Chicago, III 


Arteriography and Vascular Studies in Paget's 
Disease of Bone. Kenneth A. Storsteen and Joseph 
M. Janes. J.A.M.A. 154: 472-474, Feb. 6, 1954 

Arteriography on 2 patients, supplemented by cir- 
culatory studies in 1, and circulation studies alone in a 
third, add further evidence in support of the opinion 
that multiple small arteriovenous communications in 
bone are associated, either as cause or effect, with 
Paget’s disease. Arteriograms showed enlargement of 
arteries and increased collateral blood supply in the re- 
gion of the osseous deformity. No fistulas were actu- 
ally demonstrated. One of the 2 cases tested showed 
marked elevation of venous pressure and slight increase 
in venous oxygen saturation in the affected extremity. 

Three roentgenograms; 1 table 

RICHARD E. BUENGER, M.D. 
Chicago, III 


Venography. A New Technique. George J. D’- 
Angelo, Robert J. Reeves, Robert L. Pinck, and J. 
Edward King. Am. J. Roentgenol. 71: 224-227, 
February 1954 

The authors describe a new venographic technic by 
which it is possible to visualize the entire deep venous 
system of a limb on a single film. They utilize an 
opaque plastic wedge filter constructed on a 0.5 mm 
aluminum filter plate, which is then inserted into the 
filter slot of the tube. This allows a comparable pene- 
tration of both the thicker portion of the thigh and the 
thinner leg structure. A 14 X 36-inch film and a long 
Bucky are employed in order to visualize the entire 
venous system from groin to ankle. 

The third feature of the technic is the triple exposure 
of film. Forty cubic centimeters of 50 per cent Dio- 
drast solution is injected into the lower end of the small 
saphenous vein through a polyethylene tube, in ap- 
proximately forty-five seconds. An exposure is made 
at a point half-way through the injection, again at the 
completion of injection, and finally thirty seconds after 
the injection. Three exposures are then obtained on a 
second film, at thirty-second intervals. A third film 
can be similarly exposed if delayed venous flow is sus- 
pected. Reproductive organs are covered with a lead 
shield 

Satisfactory venograms are obtained at 70 kv., one- 
half second exposure, and 5 feet target-to-film distance 
These factors are kept constant and the milliamperage 
is varied between 150 and 300. 

Two roentgenograms; 2 drawings. 

Damon D. Biake, M.D 
University of Arkansas 


Clinical Application of Portal Venography. H 
Fuld and D. T. Irwin. Brit. M. J. 1: 312-313, Feb. 6, 
1954 

The authors have performed portal venography by 
percutaneous intrasplenic injection on over 50 oc 
casions. In most instances a single exposure was made 
after the injection of 18 c.c. of a 50 per cent diodone 
solution. The needle was introduced in the left pos 
terior axillary line just below the tenth rib, with the 
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patient on his back. Several times the spleen was 
missed and the contrast material was injected into the 
peritoneal cavity, and, on one occasion at least, into the 
splenic flexure of the colon, but no ill effects followed. 
Intrasplenic portal venography has been found useful 
in the diagnosis of splenomegaly of unknown origin, in 
the differentiation of intrahepatic and extrahepatic 
venous block, and in the assessment of the degree of 
portal hypertension and the anatomy of the anasto- 
mosis between the splenic vein and gastric and esopha- 
geal vessels 
The technic presents no difficulties in patients with 
enlarged spleens; in those with normal spleens, failure 
to enter the splenic tissue is frequently encountered due 
to the mobility of the organ 
Six venograms. THEODORE E. Keats, M.D 
University of California, S. F 
Thrombosis of the Abdominal Aorta and Iliac Arter- 
ies. Bruce R. Heinzen, Howard S. Dunbar, and Her- 
bert Parsons. Ann. Surg. 139: 148-157, February 
1954 
Only during the past twenty-five years has it become 
possible to make an accurate diagnosis of thrombosis of 
the abdominal aorta and iliac arteries by means of 
aortography. The case histories of 14 patients are 
presented in this report. Thrombosis of the abdominal 
aorta or the iliac arteries, or both, was suspected from 
the clinical findings and the diagnosis was established 
by aortography. In 12 of the 14 cases it was further 
confirmed by direct examination of the arteries at sur- 
gery 
From a study of this group of patients it would ap- 
pear that in most instances the development of throm- 
bosis occurs as the result of arteriosclerotic changes in 
the vessels involved 
The methods of treatment are outlined and evalu- 
ated. The most satisfactory procedure was removal of 
the thrombus in those cases in which this was feasible 
Good results were also obtained in cases where the 
thrombosed segment could be resected and successfully 
grafted . 
Thirteen roentgenograms; 1 photograph; 1 table 
CARLYNE A. NEWMAN, M.D 
Cleveland City Hospital 


Arachnodactyly Associated with Aneurysm of the 
Aorta. Howard S. Traisman and Frank R. Johnson. 
Am. J. Dis. Child. 87: 156-166, February 1954 

Two cases exemplifying the typical findings of Mar 
fan’s syndrome (arachnodactyly) with an associated 
aortic aneurysm are reported, with autopsy findings. 
These are believed to be the twentieth and twenty- 
first autopsied cases of arachnodactyly to be reported, 
and the patients, nine months and ten years of age, 
respectively, are thought to be the youngest exhibiting 
arachnodactyly and associated aortic aneurysm 

Four photographs; 2 photomicrographs 


THE DIGESTIVE SYSTEM 


Esophageal Diverticula. Frank H. Lahey and 
Kenneth W. Warren. Surg., Gynec. & Obst. 98: 
1-28, January 1954. 

This very comprehensive article, approaching a 
monograph in scope, is concerned for the most part 
with the surgical technic of the two-stage operation for 
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the pharyngo-esophageal divérticulum. Only that 
portion relating to diagnosis is abstracted here 

The lowest inferior constrictor muscles of the pharynx 
and the cricopharyngeal fibers are given off obliquely at 
the pharyngo-esophageal junction and produce, in this 
small triangular area, a weak spot, which has been 
called the “‘pharyngeal dimple.’’ This dimple may 
give way under pressure to form a small sac. As it in- 
creases in size, the sac becomes longer. The origin re- 
mains fixed and the sac, while in the neck, is limited in 
transverse diameter by the muscles. The direction of 
enlargement is therefore along the only unobstructed 
pathway—downward and into the mediastinum. The 
downward descent is also related to the weight of the 
food-filled sac 

There are three stages in development of a pharyngo- 
esophageal diverticulum. The first is only a bulge 
of the mucosa and submucosa through the dimple 
In the second stage the sac is somewhat globular, but 
the opening is almost in a vertical plane, so that food 
can still follow a direct pathway into the esophagus, 
by-passing the diverticular orifice. In the third stage 
the large, elongated sac has weighed so on the esoph 
agus that the diverticular opening is now almost 
horizontal, while the direct pathway into the esophagus 
is at an oblique angle, so that the food tends to pass into 
the diverticulum and enters the esophagus only by a 
spill-over. The diverticulum may attain such a size 
that it presses upon the esophagus below the divertic- 
ular orifice and actually obstructs it. In such cases 
attempts to pass a bougie or esophagoscope may result 
in perforation of the diverticulum. These procedures 
are frowned upon as unnecessary and dangerous 

The roentgen diagnosis depends on demonstration of 
the barium-filled diverticulum and its orifice in the 
lateral view. In the anteroposterior view an esopha 
geal web with dilatation of the pharynx above it may 
simulate a diverticulum. A semilateral view in such 
cases will fail to show the spill-over into the esophagus 
characteristic of a diverticulum 

While an irregular filling defect in a diverticulum may 
be produced by food particles, the possibility of an as 
sociated carcinoma must be considered and the surgeon 
warned 

The authors include a short discussion of epiphrenic 
pulsion diverticula, and their similarity to pharyngo 
esophageal diverticula is noted. The mechanism of 
production is obscure. Traction diverticula are also 
mentioned, in passing. They rarely require surgery 

Twenty-three illustrations, including 10 roentgeno 
grams GerorGE R. Krause, M.D 

Mt. Sinai Hospital of Cleveland 


Segmental Esophagitis, Gastritis and Enteritis. 
Elmer W. Heffernon and Paul H. Kepkay. Gastro 
enterology 26: 83-88, January 1954 

The authors report an unusual case of chronic in 
flammatory reaction of non-specific etiology involving 
the esophagus, stomach, and small intestine in a forty 
eight-year-old white male, with definite remissions and 
exacerbations. Perforating ulcers of the third portion 
of the duodenum eventually led to death 

Radiological findings include a polypoid mass ap 
proximately 2 cm. in diameter in the lower esophagus, 
distortion and hypertrophy of the gastric rugae, and 
disturbed motility, dilatation, and an irregular mucosal 
pattern of the small bowel. Esophagoscopy showed 
inflammation of the lower esophagus and confirmed the 
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presence of the polypoid mass. The biopsy report was 
chronic non-specific inflammatory changes without 
ulceration 

The patient was put on an intensive ulcer regime, and 
after six weeks esophagoscopy and barium studies re- 
vealed a normal esophagus. Five months later, fol- 
lowing another episode of nausea, vomiting, and weight 
loss, a gastrointestinal series showed large gastric rugae 
with marked deformity of the entire duodenum and 
two penetrating ulcers of the third portion at the liga- 
ment of Treitz. At operation the jejunum was found 
to be greatly thickened for a distance of 3 feet; it was 
extremely pale and presented the appearance of chronic 
regional jejunitis. Two large ulcers in the posterior 
wall of the duodenum had perforated and become at- 
tached to tissues lying immediately anterior to the 
aorta. Surrounding these was a severe inflammatory 
reaction. Death occurred eight days later. 

Eight roentgenograms; 2 photomicrographs. 

A. J. NicHoLas, M.D 
Shreveport, La 


Case Reports of Tuberculosis of the Esophagus. 
W. Pulver and F. Michel. Schweiz. med. Wchnschr 
84: 221-223, Feb. 13, 1954. (In German) 

Tuberculous involvement of the esophagus is rare and 
may be easily mistaken roentgenologically for car- 
cinoma, since characteristic roentgen changes are 
lacking. Four cases have been observed by the authors 
in the past four years. The disease may remain undis- 
covered during life, since it is frequently asymptomatic. 
When roentgen findings are positive, biopsy is indicated 
to rule out carcinoma. 

The lesions may develop from a remote focus through 
hematogenous or lymphatic spread or may be caused 
by inoculation or implantation. Most frequently, 
however, the disease spreads from tracheobronchial and 
paraesophageal nodes, occasionally with perforation 
into the esophagus. Pathologically, ulcerative, scle- 
rotic, stenosing, and granulomatous changes are known 
to occur. The advanced age of the authors’ patients 
was striking 

The first patient was a male aged eighty-seven, with 
dysphagia and an erroneous roentgen diagnosis of 
carcinoma. Autopsy revealed a tuberculous ulcer of 
the esophagus, hematogenous spread to various organs, 
fibrocalcific infiltration of the pulmonary apices, and a 
calcified hilar node 

The second patient was a male of sixty-four years who 
suffered from hoarseness and dysphagia. The roentgen 
diagnosis was carcinoma, but biopsy revealed a super- 
ficial ulcer with chronic non-specific inflammation. At 
autopsy tuberculous nodes were found. 

The third case was that of a woman of sixty-four, 
who suffered from cough, fatigue, and dyspnea. Be 
cause of roentgen findings of hilar adenopathy a radio 
therapeutic test was tried, but soon afterward a tuber 
culous tracheo-esophageal fistula developed with fatal 
outcome 

The fourth patient, a male, died at the age of seventy 
six of pulmonary tuberculosis without esophageal symp 
toms. At autopsy caseous lymph nodes were found, 
with perforation into the trachea and esophagus; also 
squamous-cell carcinoma of the esophagus with spread 
to regional lymph nodes 

Four roentgenograms; | photograph 

E. Krart, M.D 
Newington, Conn 
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Perigastritis Deformans Following Left-Sided Pyl- 
monary and Pleural Diseases. E. Minder. Schweiz. 
med. Wchnschr. 84: 189-193, Feb. 6, 1954. (In Ger- 
man) 

Attention is called to a perigastritis which develops 
many years or even decades following chronic left- 
sided pulmonary or pleural disease. The relationship 
can be explained by the numerous lymphatic channels 
which connect the pleural cavity with the peritoneal 
cavity through the diaphragm. There are symptoms of 
chronic spastic dyspepsia, with a sense of pressure and 
fullness and cramp-like pains not related to meals. 
No remission is noted, but only a slight change of in- 
tensity, especially when the body position is altered. 
There are frequent eructations, heartburn, and nausea 
and vomiting. Complications are hemorrhage, con- 
stipation, weight loss, hyperhidrosis, and tachycardia 

Pathologically, the inflammation spreads from the 
parietal to the visceral serosa and causes adhesions 
which result in the following deformities: (1) perigas- 
tritis near the cardia with traction diverticulum, (2) 
cascade stomach, (3) fixed gastroptosis. Roentgen 
findings are gross deformities of the stomach with ir- 
regular contour, narrowing leading to stenosis, fixation 
of gastric fundus, cascading, kinking, and finally torsion 
and incomplete volvulus. 

Four cases are reported and illustrated. The first 
patient was a housewife, aged sixty-three, with a long 
history of chronic pneumonitis, bronchiectasis and 
pleurisy on the left side. Spastic dyspepsia with 
weight loss developed at the age of sixty-two. Roent- 
gen examination showed a fish-hook stomach, fixation 
of the gastric fundus at the diaphragm, and clockwise 
rotation and torsion along the longitudinal axis of the 
stomach. The second patient, a male, of forty-seven, 
had empyema of the left pleural cavity in 1945, 
followed by spastic dyspepsia, constipation, and weight 
loss. In 1953, films showed cascading of the gastric 
fundus with pseudodiverticulum, kinking, and stenosis, 
so that only small amounts of barium trickled into the 
lower half of the stomach 

The third case was that of a female of forty-four years 
with a history of left-sided pleurisy at eight years 
The stomach was always sensitive, but spastic dyspep- 
sia did not develop until the age of forty-three. Roent- 
gen findings were high fixation of the left hemidia- 
phragm with obliteration of the left costophrenic sinus, 
large pseudodiverticulum at the lesser curvature side 
near the cardia, and fixation of the gastric fundus 
The fourth patient, a female aged thirty-eight, had had 
left-sided pneumonitis and pleuritis at the age of 
thirteen. Gastric symptoms developed three years 
later, becoming accentuated in the course of years 
Roentgen findings were pleural thickening at the left 
base and cascading of the gastric fundus. 

Six roentgenograms; 2 drawings 

E. Krart, M.D 
Newington, Conn 


Hypertrophy of the Pyloric Muscle in Adults. John 
W. Stinson, August V. Casillo, and Earl Harter. Penn- 
sylvania M. J. 57: 139-142, February 1954. 

The authors have seen 5 cases of hypertrophy of the 
pyloric sphincter in adults, 3 of which they describe in 
detail. Though the condition has been reported more 
frequently in males, 4 of this series were females. The 
symptoms are usually epigastric fullness, pain, vague 
discomfort, and vomiting. Roentgen examination 
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shows an elongated pylorus and a 25 to 5O per cent 
retention of barium at six hours. Three of the authors’ 
patients had associated gallstones. At operation the 
usual finding is a firm tumor mass or hypertrophy of the 
pyloric muscle. The treatment is surgical—either 
pyloroplasty or gastric resection. 

An important point in differentiating hypertrophy of 
the pyloric muscle from gallbladder disease is the oc- 
currence of vomiting, which is unusual in the latter con- 
dition unless common duct stones are present. The 
authors believe that the diagnosis should be made more 
frequently because of the suggestive history and x-ray 
findings 

Four roentgenograms Pau. Massix, M.D 

Quincy, Mass. 


Ferrous Sulphate Poisoning Causing Pyloric Ob- 
struction. Isabella Forshall and P. P. Rickham, 
Brit. J. Surg. 41: 379-381, January 1954. 

Pyloric obstruction following the ingestion of caus- 
tics is a well known complication. This is a report of 2 
cases due to ferrous sulfate poisoning following the in- 
gestion of Fersolate tablets. The patients were children 
seventeen and thirteen months of age, respectively, and 
history, clinical, radiological, and operative findings 
were very similar in the 2 cases. These are believed to 
be the first examples of pyloric obstruction due to this 
cause. 

Three roentgenograms 

Wynton H. CarrRo__, M.D 
Shreveport, La 


Reticulum-Cell Sarcoma of the Gastrointestinal 
Tract. J. MacKenzie and R. F. Robertson. Gastro 
enterology 26: 70-82, January 1954. 

A case of primary gastrointestinal reticulosis (re- 
ticulum-cell sarcoma) is reported, illustrating the simi- 
larity of the radiologic and gastroscopic appearances to 
those of giant hypertrophic gastritis. The patient was 
a forty-one-year-old coal miner with somewhat vague 
symptoms. Radiologically the esophagus was normal 
The stomach showed marked hypertrophic rugae with 
loss of their regular parallel symmetry along the lesser 
curvature but gastric motility was normal. The duo- 
denal cap showed a spiky outline. In at least two 
areas in the jejunum and ileum there were rounded fill- 
ing defects. Filling defects also occurred in the as- 
cending colon and cecum, the latter showing an ‘‘al- 
most polypoid’’ appearance. At re-examination a 
month later these findings were unaltered. Gastros- 
copy was done, and on the basis of the radiologic and 
gastroscopic observations a provisional diagnosis of 
giant hypertrophic gastritis was made. 

About three months later examination revealed 
a small hypertrophic lesion high in the right lateral 
rectal wall, and a biopsy was taken. The patho- 
logical report suggested malignant reticulosis or retic- 
ulum-cell sarcoma. Severe colicky pains subsequently 
developed and laparotomy revealed three intussuscep- 
tions. The small intestine was diffusely involved with 
nodular masses, and the mesenteric lymph nodes were en 
larged. A large mass of firm nodes was encountered in 
the region of the cecum. Gastrostomy showed thick- 
ened mucosal folds and there was palpable thickening 
of the duodenum. Biopsies from the stomach and 
mesenteric lymph nodes confirmed the previous findings 
of reticulum-cell sarcoma 


X-ray therapy was instituted without delay and 
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was followed by clinical improvement and disappearance 
of the roentgen changes in the gastrointestinal tract 
except for some residuul alteration of the mucosal pat- 
tern in the terminal ileum and cecum 
The value of early diagnosis in primary gastrointes- 
tinal reticulosis is illustrated by the excellent response 
to deep x-ray therapy in this case 
Seventeen roentgenograms; 1 photomicrograph 
A. J. NicuoLas, M.D 
Shreveport, La 


Roentgenologic Studies of the Intestine in Normal 
Infants and in Colonic Hyperperistalsis in Neurolabile 
Infants. Sigvard Jorup and Sven Roland K jellberg 
Acta radiol. 41: 109-131, February 1954 

In so-called dyspepsia in breast-fed infants it is 
characteristic for defecation to occur during each feed 
ing and occasionally between feedings. The infants 
are restless and irritable during feeding, often have 
attacks of abdominal pain, and may stop sucking. The 
condition usually develops during the first week of 
life and disappears before the third or fourth month 

Roentgen studies of the upper gastrointestinal tract 
in 38 normal children between the ages of one week and 
four months of age and 111 children ranging from two 
weeks to eleven months of age exhibiting dyspepsia 
during breast feeding revealed no differences between 
the two groups in peristalsis, gastric emptying, or small 
bowel activity. Twelve to fifteen seconds after the in- 
fant began feeding, vigorous intestinal motility began 
propelling the barium onward. After thirty-five to 
forty-five seconds it could be observed in the middle 
third of the small bowel and usually reached the ter 
minal ileum in eighty to one-hundred-five seconds. In 
the ileum the peristaltic activity was less vigorous, the 
contractions were of a more kneading variety, and the 
transit rate slower. 

Study of the colon in these two groups of infants was 
accomplished by barium enema. In the normal in 
fants the enema was easily administered at a pressure 
of approximately 50 cm. of water. The colon dilated 
to a considerable width, and after defecation fairly 
large quantities of barium remained in the relatively 
distended bowel. No appreciable motility was visible 
in the colon during feeding. In the dyspeptic breast 
fed infants, increased pressure was necessary for filling 
the colon. In severe cases, the entire colon contracted 
vigorously and practically all the barium was expelled 
in a short time 

Good therapeutic results were obtained in this group 
of dyspeptic infants with the use of methylscopolamine 
administered twenty to thirty minutes before each 
feeding. The drug decreases the excitability of the 
autonomic nervous system. 

Since virtually all these dyspeptic infants exhibited 
neurolabile symptoms and since most had parents ex 
hibiting neurolability and a high incidence of “‘nerv 
ous” gastrointestinal symptoms, the authors feel it is 
probably appropriate to refer to this syndrome as 
“colonic hyperperistalsis in neurolabile infants.” 

Thirty roentgenograms; 6 tables; | diagram 

RicuHarD E,. Orroman, M.D 
University of California, L. A 


Intestinal Obstruction in Infants. Edward B 
Singleton. J. Pediat. 44: 159-171, February 1954 

A discussion is presented of the radiological features 
of the various types of obstruction that occur in in 
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fants. In interpreting the roentgenogramis the radiol- 
ogist is required to make three major decisions: 


1. Is obstruction present? 
2. What is the location of the obstructive lesion? 
3. What is the etiology? 


Extreme normal variations of both the distribution 
and quantity of gas occur within the intestinal tract of 
infants and children. Gas reaches the proximal portion 
of the small bowel during the first hour of life, and by 
the third hour the entire small bowel contains gas. 
This time sequence is often delayed until the first feed- 
ing, especially if the infant cries little during the in- 
terim. Typically, the plain films of the abdomen in the 
newborn show the small bowel gas pattern as multiple 
ill defined areas of radiolucency confined for the most 
part to the left side of the abdomen. The bowel is not 
distended, and continuity of loops is undetectable. 
Occasionally, however, an excessive amount of gas may 
be seen in the small intestine of an infant who has 
swallowed a great deal of air. The intestinal loops may 
even be distended. In such cases, gas is also present 
within the stomach and colon, presenting an appearance 
which may simulate mechanical obstruction or para- 
lytic ileus. 

Fluid levels within both colon and small bowel are not 
infrequently seen in the absence of obstruction when 
films are taken with the patient in an upright position. 
This is especially noticeable in an infant with diarrhea 
which, if not obvious clinically, will develop within a 
few hours after the examination. 

In view of these observations, it is apparent that, 
before a diagnosis of obstruction is offered, there must be 
accurate correlation of the roentgen signs with the clini- 
cal picture. 

A discussion is presented of the various conditions 
encountered in children that may produce intestinal 
obstruction and of the radiographic appearance of 
these lesions. 

Thirty-four roentgenograms; 1 photograph. 

Howarp L. Sternsacu, M.D. 
University of California, S. F. 


Congenital Absence of Part of the Colon Associated 
with Carcinoma of the Colon. Kenneth M. Douglas. 
Brit. J. Surg. 41: 373-374, January 1954. 

Stenosis, atresia, and absence of part or whole of the 
colon are the least common congenital lesions. The 
author reports the case of a thirty-two-year-old female 
with the very rare abnormality of failure of differentia- 
tion of part of the colon. Only the distal half of the 
colon was present, and this was found at operation to 
contain a mucoid carcinoma which had penetrated the 
muscle wall and was growing in the retrocolic fat. The 
distal portion of the small bowel was dilated and there 
was a congenital stenosis at its point of junction with 
the colon. Postoperative roentgen examination con- 
firmed the arrangement of bowel demonstrated at 
operation. Barium passed to the rectum in five hours 
without obstruction. 

The author was able to find in the literature only one 
case of association of a congenital lesion of the colon 
with carcinoma (Sheinfeld: J. Internat. Coll. Surgeons 
14: 608, 1950). He could find no case in which a seg- 
ment of the colon was missing, as in his patient. 

One roentgenogram; 1 drawing. 

Wynton H. Carroii, M.D. 
Shreveport, La. 


December 1954 


Amebiasis: A General Discussion with a Report of 
an Unusual Case of Amebic Granuloma of the Descend- 
ing Colon. Edwin E. Goldberg and Frederick Steig- 
mann. Gastroenterology 26: 56-64, January 1954. 

In view of the relative frequency of amebic granuloma 
of the colon, it has become exceedingly important to 
bear in mind its similarity to carcinoma, and to attempt 
to differentiate these two conditions in which treatment 
and prognosis are so different. In making the dif- 
ferentiation, the following factors enter into considera- 
tion: clinical history, age of the patient, duration of 
symptoms, presence of Endameba histolytica and re- 
sponse to anti-amebic therapy, situation of the lesion 
(the most frequent sites of amebic infestation are the 
ceco-appendiceal region and the rectosigmoid), and the 
roentgenologic appearance. 

Bell (Am. J. Roentgenol. 39: 916, 1938. Abst. in 
Radiology 31: 509, 1938. See also Radiology 32: 
332, 1939), describing the roentgen picture in amebia- 
sis, has stressed the significance of changes in the cecum, 
which he states is characterized by ‘irregular narrowing 
of the lumen, at times resembling a comb” and at other 
times a small pouch. Associated with these changes is 
an unusual degree of incompetence of the ileocecal 
valve. Druckmann and Schorr (Am. J. Roentgenol 
54: 145, 1945. Abst. in Radiology 46: 618, 1946) are 
also quoted. These writers pointed out the following 
roentgen features as distinguishing amebic granuloma 
of the lower bowel from carcinoma: (1) longer filling 
defect; (2) lesions usually multiple; (3) obstruction of 
the bowel incomplete; (4) pain insignificant or absent 
upon distention of the bowel by barium; (5) gradual 
merging of the filling defect into the normal contours 
of the intestine; (6) partial maintenance of elasticity of 
the intestinal wall, as evidenced by widening of the lumen 
upon introduction of barium; (7) more or less mucosal 
relief pattern; (8) more or less complete restoration to 
normal after vigorous anti-amebic therapy. 

The authors present a case of what they believe was 
an ameboma of the descending colon in a woman of 
twenty-six with no history of exposure to amebiasis. 
The patient manifested a variety of symptoms weeks 
before diarrhea occurred, which were grouped under the 
heading psychoneurosis. A barium enema study re- 
vealed a napkin-ring-like constriction in the descending 
colon which had the appearance of carcinoma, and it 
was only because of the patient's age and severe clinical 
symptoms that other conditions were considered. 
Active forms of Endameba histolytica were present in 
the stools. A course of Diodoquin was followed by 
disappearance of the parasites from the stools and 
amelioration of the diarrhea, but the patient's general 
condition did not improve, and as a last resort cortico- 
tropin was given. The response to the latter drug was 
immediate and following a further course of Diodo- 
quin the patient was discharged after one hundred 
and thirteen days of hospitalization. Two months 
later she remained symptom-free and refused further 
studies. 

Four roentgenograms. 

Winston C. Hotman, M.D. 
Shreveport, La. 


Volvulus of the Right Colon. J. Frimann-Dahl. 
Acta radiol. 41: 141-155, February 1954. 

Volvulus of the right colon, or cecum, represents 
some 5 per cent of intestinal obstructions. It is most 
frequent in the twenty- to forty-year age group but has 
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been found at all ages from the newborn to ninety 
years. The present review is based on 23 cases. 

’ The important feature in the pathogenesis of this 
condition is the presence of a long band-like mesentery 
with a pedunculated fixation of the cecum to the pos- 
terior wall. Demonstration of a distended cecum is the 
essential point in the roentgen diagnosis. It may be 
found in any portion of the abdomen but most fre- 
quently is seen in the epigastrium and left hypochon- 
drium. If the volvulus is of the ‘‘sack’’ type, 7.e. show- 
ing axial torsion of the colon, one long fluid level is seen; 
when the torsion is of the “loop"’ type, in which part of 
the ileum is twisted around the colon, two fluid levels 
are observed. Small-bowel distention is a frequent 
accompaniment of cecal volvulus but is usually not 
seen in sigmoid volvulus. 

The definitive demonstration of cecal torsion is by 
barium enema. The cuntrast medium stops abruptly 
at the point of torsion and shows a twisted and tapered 
end. This points toward the stenosis and the distended 
cecum. In cases of axial torsion, reduction may occur 
as aresult of barium enema or even spontaneously with 
changes in position of the patient 

In the differential diagnosis, volvulus of the sigmoid, 
volvulus of the small intestine, large bowel obstruc- 
tion, knot formations, and severe gastric dilatation are 
to be considered. 

Twenty-three roentgenograms; 1 drawing; 1 graph. 

RicHarD E. OrtoMan, M.D. 
University of California, L. A. 


Carcinoma of the Large Intestine. A New Approach 
to the Study of Venous Spread. Phil L. Barringer, 
Malcolm B. Dockerty, John M. Waugh, and J. Arnold 





Bargen. Surg., Gynec. & Obst. 98: 62-72, January 
1954. 
Carcinoma of the colon and rectum spreads by 


means of direct extension, peritoneal sedimentation, 
lymphatic metastasis, and by way of the blood vas- 
cular channels. Studies by histologic methods have 
never given results corresponding with the known 
frequency with which blood vascular channels dis- 
seminate cancer cells. Nearly 50 per cent of those 
patients whose growths have been removed, with hope 
of surgical cure, finally succumb to the effects of vis- 
ceral metastasis, usually because of blood-borne dis- 
semination. 

The authors present a new method of approach to the 
study of intravascular involvement. Forty-five fresh 
specimens of carcinoma of the large bowel were ex 
amined immediately after operation. Two of the 
patients had known liver metastases; in the others 
there was no gross evidence of visceral spread and opera- 
tion was undertaken with hope of cure. Carcinomas 
from all portions of the colon were studied. 

The largest vein was cannulated and the venous bed 
was perfused with cold tap water. The small vessels on 
the resected border of the mesentery were sutured. 
The lumen of the resected bowel was filled with water 
and the ends tied closed. All major vessels were 
ligated and marked. A warmed Brominol solution 
containing a little methylene blue was injected through 
the cannula until the venous bed was distended to a 
degree approximating that seen on the operating table 
The vein was then tied and the whole specimen placed 
under cold tap water to harden the Brominol and to 
wash off any which might have leaked. Roentgeno- 


grams were then made and the venous channels were 
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studied for evidence of obstruction. At any 
points blocks of tissue were removed and examined by 
frozen-section technic, with polychrome methylen 
blue as a stain. Areas which showed possible involv« 
ment were saved for permanent sectioning. Von 
Gieson’s elastic stain was found to be best for this pur 
pose. 

In 23 specimens (51 per cent) one or more occluded 
vessels were found. In 17 of these microscopic study 
showed venous involvement by metastatic cancer 

The authors suggest that the chief value of their 
method is to direct attention toward selecting tissuc 
blocks likely to be ‘“‘positive."’ A five-year 
follow-up study is planned to determine the validity of 
the assumption that positive evidence of vascular 
spread in the spécimens is reflected in terms of even 
tual outcome 

Five roentgenograms; 8 photomicrographs; 2 
tables GeEorGE R. Krause, M.D. 

Mt. Sinai Hospital of Cleveland 


most 


Polyps of Rectum and Colon. Neil W. Swinton. 
J.A.M.A. 154: 658-662, Feb. 20, 1954 

Many patients with polyps of the rectum and colon 
have nosymptoms. Only by the inclusion of sigmoido 
scopic and roentgenographic studies of the colon for all 
patients requiring a complete physical examination are 
these polyps likely to be found in large numbers. The 
well established relationship between the benign polyps 
and cancer in this location makes it essential that the 
former be found and removed. 

This report, from the Lahey Clinic 
based on a review of 400 cases. The procedure at that 
institution is as follows: radiographic examination of 
the colon is preceded by the administration of | 1/2 
to 2 ounces of castor oil the night before and a careful 
colonic irrigation on the morning of the examination 
Following sigmoidoscopy, a routine barium enema 
study is made. If contrast air studies are indicated, 
these are performed at a separate examination, after a 
separate preparation of the colon. The author stresses 
the importance of the sigmoidoscopic study. In a 
series of 156 patients, 15 were found to have benign 
polyps within reach of the sigmoidoscope. In 10 of 
this number the polyps were not demonstrated radio 
logically. 

In patients reporting for annual physical examination 
at the Lahey Clinic, sigmoidoscopic and radiographic 
examination of the colon is done every two years if no 
symptoms of colon or rectal disease are present. In 
those in whom polyps have been fulgurized, sigmoido 
scopic examination is done at six weeks, three months, 
and six months, and annually thereafter. 

The author discusses the treatment 
colonic polyps and on the basis of his series of 400 cases 
seeks to answer the question: If a patient has a benign 
mucosal polyp of the rectum or colon and if this polyp is 
completely destroyed or removed, what are the chances 
of further polyps or malignant disease developing in 
these organs? In 6 per cent of the entire series, or in 8 
per cent of the cases followed, polyps or cancer de 
veloped. Even though the follow-up is incomplete, 
there is sufficient evidence to indicate that all patients 
who have had polyps, and most certainly those who 
have had malignant disease of the colon and rectum, 
must be followed indefinitely. The ideal approach to 
the treatment of cancer of the colon and rectum is that 
of prevention. This can be realized by the detection 
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and removal or destruction of these tumors in their 
premalignant phase. 
Two roentgenograms; 3 photographs 
DONALD DEF. BAvER, M.D. 
Coos Bay, Ore. 


A Pedigree of Multiple Polyposis of the Colon. 
James V. Neel, Robert J. Bolt, and H. Marvin Pollard. 
Gastroenterology 26: 1-11, January 1954. 

The authors have worked out in detail the pedigree 
of a family which showed a remarkable tendency to 
multiple polyposis of the colon. Sixteen persons in 
three generations were known to have polyposis and 6 
others were probably affected. This study tended to 
show that the pattern of inheritance is that of a simple 
dominant trait with an approximate ratio of normal to 
affected offspring of 1:1. In none of the cases ex- 
amined in the pedigree was there abnormal pigmenta- 
tion of the lips, buccal mucosa, or skin of the mouth, 
fingers, or toes. 

This dominantly inherited disease usually becomes 
of clinical importance in the thirties or forties, well 
along in the reproductive period of life. An affected 
person may thus have several to many children before 
the overt consequences of the inherited abnormality 
appear. It is possible, however, to detect with a high 
degree of accuracy individuals who have inherited the 
abnormal gene long before the onset of symptoms. 
Accurate advice can thus be given to a young man or 
woman concerning the chance that the defect will ap- 
pear in his or her offspring. The patient can also be 
offered surgical measures for dealing with the disease in 
its premalignant stages in such a way as to decrease 
greatly the risk involved. 

In a series of 32 patients in whom polyps had under- 
gone malignant change, the mean age at which this 
change developed was 38.5 years. Nevertheless, any 
person with polyposis above the age of twenty-five is 
well within the danger zone. The most conservative 
approach to the problem is a subtotal colectomy with 
an ileosigmoidostomy, followed by periodic fulguration 
of the remaining polyps. While this undoubtedly 
lessens the possibility of cancer, experience has shown 
that usually sooner or later one of the remaining polyps 
becomes malignant. A more radical procedure, which 
has a better chance of removing further possibility of 
malignant change, is a complete colectomy with per 
manent ileostomy 

One roentgenogram; 2 photographs; 2 charts (in 
cluding a pedigree of the family described ) 

Winston C. Hotman, M.D 
Shreveport, La 


Barium Granuloma of the Rectum. Report of a 
Case. Harold L. Beddoe, Saul Kay, and Sidney 
Kaye. J.A.M.A. 154: 747-749, Feb. 27, 1954. 

The authors report the excision of a barium granu 
loma from the rectal wall in a patient who had had 
several previous x-ray studies of the colon. Trauma 
incident to one of these examinations, unnoticed at the 
time, is believed to have allowed the escape of barium 
into the tissues. The barium suspension was then 
deposited within the submucosa, with subsequent 
healing of the mucosal defect and development of a 
foreign-body granuloma 

Four photomicrographs 

DONALD DEF. BAvueR, M.D 
Coos Bay, Ore 


December 1954 


Roentgen Examination in Acute or Chronic Ap- 
pendicitis. Sv. A. Chrom and C. E. Gudbjerg. Acta 
radiol. 41: 132-140, February 1954. 

This study is based upon the hypothesis that the 
pressure within the appendiceal lumen increases jn 
acute appendicitis; that the appendiceal sphincter-like 
mechanism which is presumed to exist at the junction of 
the appendix and cecum contracts and prevents con- 
trast medium from entering the appendix. 

For their studies the authors used a barium meal 
mixed with a carboxymethyleellulose preparation. 
Roentgenograms were taken five, seven, ten, and 
twenty-four hours after ingestion of the contrast sub- 
stance. In children, an additional examination was 
carried out as early as three hours. At each examina- 
tion two films were taken, one with and one without 
compression. 

The patients studied were divided into two groups. 
In Group 1, consisting of 70 patients, no operation was 
performed, and the observations of the investigators 
were evaluated in conjunction with the clinical diag- 
nosis of their surgical associate. Thirty-one patients 
in this group showed complete appendiceal filling, and 
in 25 of this number some other diagnosis than appen- 
dicitis could be made. Of 23 patients with no filling 
of the appendix, 18 revealed definite clinical signs of 
acute appendicitis. The second group consisted of 
20 cases in which surgery was performed, 10 acute and 
10 chronic. In none of the 10 patients with acute 
appendicitis was contrast filling of the appendix seen. 
Six of the chronic cases showed partial filling and 4 no 
filling. 

On this basis, the authors conclude that in acute 
appendicitis, the appendix fails to fill, whereas in the 
chronic variety one may see either partial filling, cica- 
tricial strictures, or complete fixation. 

Four roentgenograms; 4 tables; 1 graph. 

RICHARD E. Ottoman, M.D 
University of California, L. A. 


Duodenocolic Fistula Due to Acute Cholecystitis. 
William E. Neville. Am. J. Surg. 87: 300-302, 
February 1954. 

This is a report of a single case of duodenocolic 
fistula due to acute cholecystitis-cholelithiasis. The 
diagnosis was made roentgenologically following a 
barium enema, and multiple-stage surgery was suc- 
cessfully carried out. 

The usual cause of a duodenal fistula is cancer of the 
transverse colon. Only 9 cases of benign origin were 
found in the literature. The majority of these were 
associated with duodenal ulcer. One was due to 
typhoid ulcer, 1 to ulcerative colitis, and 2 to tubercu- 
lous lymph nodes. 

Two roentgenograms. Pau Massik, M.D 

Quincy, Mass 


The Case for Operative Cholangiography. Charles 
D. Sherman, Jr., and Samuel J. Stabins. Surg. 
Gynec. & Obst. 98: 233-236, February 1954. 

Even the most experienced surgeon, to his chagrin, 
has found at times that stones have been left in the 
common duct despite thorough exploration. Two 
cases requiring reoperation for common duct stones 
are described. It is believed that operative cholangiog 
raphy would have prevented the need for a second 
operation. 
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The authors have seen no serious complication fol- 
lowing operative cholangiography, though a mild fe- 
brile reaction has been encountered. They believe 
that the procedure is not widely done because of lack 
of experience in its use and in the interpretation of the 
films, combined with the initial difficulty in joint prep- 
aration by those directly concerned. Its use is urged 
in all cases in which exploration of the common duct is 
considered, as well as those in which it is actually ex- 
plored. 

Seven roentgenograms. 

GeEorGE R. Krause, M.D. 
Mt. Sinai Hospital of Cleveland 


The Terminal Portion of the Common Bile Duct and 
of the Pancreatic Duct of Wirsung. E. S. R. Hughes 
and R. H. Kernutt. Australian & New Zealand J 
Surg. 23 : 223-235, February 1954. 

Thirty autopsy specimens, each including the duo- 
denum, pancreas, and common bile duct, were studied 
and observations were made of the course of the bile 
and pancreatic ducts and the location of the duodenal 
papilla. The findings are discussed with regard to their 
clinical, radiological, and surgical significance 

Most confusion encountered in the interpretation of 
cholangiograms is in the identification of abnormalities 
at the lower end of the common bile duct. The 
shadow cast by the medium filling the common duct ta- 
pers abruptly at the lower end to continue as a slightly 
tortuous and narrow pathway into the duodenum. A 
normal abrupt narrowing of the distal, intramural end 
of the common duct should not be confused with stric- 
ture. The medium normally enters the duodenum 
without delay, and its presence here may increase the 
possibility of error by partly overlapping the terminal 
common duct shadow. In most instances gallstones 
appear as filling defects, and are to be found in that 
part of the common duct just proximal to the narrowed 
intramural segment. Very small stones may not be 
detected at all, although if the film is closely studied, 
their presence may be revealed by indentations on the 
edge of the shadow thrown by the bile duct just before 
it narrows. A very large stone impacted in this part of 
the duct prevents any filling of the lower duct and may 
be responsible for an abrupt concave termination of the 
duct shadow. A stone impacted in the intramural 
portion of the common duct interferes with the entry of 
the medium into the duodenum; it may obstruct the 
pancreatic duct by pressure on the thin V-shaped papil- 
lary septum which separates the two ducts near the 
ampulla. Pancreatic duct obstruction appears more 
likely to be a factor in pancreatitis then reflux up the 
duct. A T-tube placed through this area could also 
be responsible for pancreatic duct obstruction. 

Seven roentgenograms; 5 photographs; 17 draw- 
ings RICHARD E. BUENGER, M.D. 

Chicago, Ill 


Hydrops of the Gall Bladder in a Fourteen-Month- 
Old Infant. Nathan M. Greenstein and Howard Wes 
son. Am. J. Dis. Child. 87: 208-211, February 1954 

A case of hydrops of the gallbladder was observed in a 
fourteen-month-old infant, the youngest to have been 
reported with this condition. The child was asymp- 
tomatic, but a mass was palpable in the right upper 
quadrant of the abdomen. Roentgenographically this 
was seen to displace the transverse colon downward and 
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to the left. Perirenal air insufflation revealed normal 
kidneys and indicated that the soft-tissue mass was 
located anteriorly. The child recovered uneventfully 
after removal of a chronically inflamed gallbladder with 
a capacity of 4 ounces. 
RICHARD E. BUENGER, M.D. 
Chicago, Ill 


Carlos 
7: 371-374, October 


Roentgen Diagnosis of Pancreatic Diseases. 
Coqui. Rev. mex. de radiol 
December 1953. (In Spanish) 

Roentgen diagnosis of pancreatic disease depends 
mostly on indirect evidence—extrinsic pressure on or 
invasion and displacement of the adjacent stomach, 
duodenum, and small and large intestine. For the 
diagnosis, therefore, co-operation between clinician and 
roentgenologist is essential, with a full consideration of 
the history and physical and laboratory findings 

The author discusses briefly the various roentgen 
signs. In tumors the Frostberg sign (inverted ‘'3”’ 
and crowding of duodenal diverticula are most con- 
spicuous. Cysts encroach upon adjacent organs and dis- 
place them. In pancreatic lithiasis the shape, group 
ing, and location of calculi are fairly characteristic 
Abscesses, which are rare, may form gas pockets 
Annular pancreas most frequently causes an hourglass 
constriction of the descending duodenum. Fibrosis 
and fibrocystic changes and congenital anomalies are 
briefly mentioned. 

Eighteen roentgenograms accompany the paper 
Most of these are of large cysts; others show an annular 
pancreas, the Frostberg sign in tumors of the head of 
the pancreas, stenosis of the duodenojejunal flexure due 
to aberrant pancreas, and stenosis of the papilla of 
Vater with marked dilatation of the common bile duct 

Eighteen roentgenograms E. Krartr, M.D 

Newington, Conn 


Acute Abdominal Syndrome Caused by Ascariasis. 
Oriol Arango and Benjamin Perez-Mejia. Rev. mex 
de radiol. 7: 337-351, July-August-September 1953 
(In Spanish ) 

Ascariasis occurs very frequently in Colombia, not 
only in infants and children but also in adults. It can 
produce a multitude of manifestations, including acute 
gastrointestinal upsets, gallbladder disease, intestinal 
obstruction, anemia, eosinophilia, hemorrhage, endo 
crine and toxic nervous symptoms, as well as circulatory 
disturbances with hypotension and palpitation 

The author describes and illustrates 14 interesting 
cases in which the parasites were recovered from the 
stools by the dozens, hundreds, and even thousands, 
and were demonstrable roentgenographically through 
out the gastrointestinal tract, including the appendix, 
gallbladder, and bile ducts. The worms caused acute 
intestinal hemorrhages and palpable masses and packed 
the small and large intestine in such numbers as to 
cause symptoms and signs of obstruction from the 
duodenum to the colon. In one case bleeding duodenal 
ulcer was suspected, but only ascarides were found in 
the stomach, duodenum, and small intestine. In 
another case cholecystectomy was attempted but, be 
cause of the numerous worms in the bile ducts and 
gallbladder, only cholecystostomy could be performed 
In one instance the worms were recovered from a 
Meckel’s diverticulum, and the patient died from ne 
crosis of the diverticulum. In another case death was 
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due to intestinal obstruction with secondary gangrene 
of the cecum and appendix. 

Twenty-four roentgenograms illustrate the interest- 
ing cases, which in the far-advanced stage can be con- 
sidered most unusual, at least in the greater portion of 
the North American continent. E. Krart, M.D. 

Newington, Conn. 


THE MUSCULOSKELETAL SYSTEM 


Infantile Cortical Hyperostosis. An Inquiry into the 
Etiology and Pathogenesis. James B. Sidbury, Jr., 
and J. Buren Sidbury. New England J. Med. 250: 
309-314, Feb. 25, 1954 

Infantile cortical hyperostosis is characterized by a 
usually sudden onset of swelling of the face, thorax, or 
extremities, hyperirritability, fever, a fluctuating 
course, and roentgenographic evidence of periosteal 
new-bone formation. Anemia, leukocytosis, and an 
elevated sedimentation rate are commonly present 
The authors present 10 case reports 

This syndrome invariably begins in the first five 
months of life. The average age at onset is about nine 
weeks. The abnormality has been noted six hours 
after birth and cases have been diagnosed in utero. 
There is no set order of appearance of the symptoms 
Generally speaking, the degree of febrile response and 
irritability may be correlated with the extent of bone 
involvement 

Although the condition can be suspected clinically, a 
definitive diagnosis is dependent upon the roentgeno- 
logic findings. The basic lesion is subperiosteal new- 
bone formation along the diaphysis of the bone. 
There is no roentgenographic evidence of involvement 
of the metaphysis or the epiphyseal centers of ossifica- 
tion. The early lesions may not be seen on the x-ray 
films or may be evidenced by a narrow margin of in- 
creased density beneath the periosteum that later 
thickens and becomes an obvious lesion characteristic 
of infantile cortical hyperostosis, with obvious eleva- 
tion of the periosteum and piled-up periosteal new bone 
In the later stages of the disease, the originally thick- 
ened bone may heal, with resorption from within, 
leaving an enlarged bone with a thin cortex and a large 
medullary cavity. Dentition has not been reported to 
be affected. Practically all bones have been involved 
except the vertebrae. Involvement is usually asym- 
metrical. The mandible is involved in 77 per cent; 
tibia, 44 per cent; ulna, 36 per cent; clavicle, 35 per 
cent; ribs, 32 per cent; humerus, 32 per cent; femur, 
32 per cent; fibula, 18 per cent; pelvis, 6 per cent, and 
skull 3 per cent. 

The average age before clearing of all signs and 
symptoms, as observed in 8 of the authors’ cases followed 
long enough for determination of this point, was nine 
and a half months; for resolution of the x-ray evidence 
twenty-seven months was required. Residual de- 
formity of the involved bones has been noted in some 
cases. The prognosis for life is excellent, but this syn 
drome is not so benign as it was formerly believed to 
be. There are 4 recorded deaths; 3 were due to infec 
tion, and in the other the cause was undetermined, 

Although the exact etiology is not known, recent 
investigations seem to indicate that there may be an 
inherited defect in the arterioles supplying the affected 
areas. It is believed that the resultant local hypoxia 
produces edema and hyperplasia of the periosteum, 
which in turn results in over-production of imperfect 
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bone. Whereas hyperemia causes resorption of bone, 
diminution of the blood supply stimulates new bone 
production. The lesions are tender and painful when 
the proliferative process causes tension of the perios- 
teum. The fever, the leukocytosis, and the eleva- 
tion of the sedimentation rate are due in part to the 
tissue necrosis. The arterial intimal proliferation 
found in the overlying soft tissues is believed to be an 
inherited defect. 
Two roentgenograms. ALFRED O. MILLER, M.D 
Louisville, Ky. 


Roentgen Studies Regarding the Question of Con- 
genital Rachitis. W. Jung. Fortschr. a. d. Geb. d. 
Réntgenstrahlen 80: 181-185, February 1954. (In 
German ) 

From time to time cases of congenital rickets have 
been reported in the roentgen literature. In view of 
positive roentgenographic findings, histologic changes 
of active disease might have been expected, but such 
findings have never been observed in the newborn 

Because of this lack of histologic confirmation, the 
author studied a series of 150 newborn infants. He 
found occasional roentgenographic changes in distal 
radii and ulnae, but, strangely enough, only in healthy 
infants and not in the premature, debilitated, or mal- 
nourished. The abnormal findings proved to be due 
to faulty positioning, with resulting double contour and 
an occasional cupping effect of distal radii and ulnae 
Whenever the examination was repeated with careful 
positioning so that the central roentgen beam was tan- 
gential to the metaphyseal end-plate of the long bones, 
the roentgen findings became normal. 

Thus, the author disproves the existence of congenital 
rickets. He claims, also, that even the development of 
rachitis cannot be predicted on skeletal roentgenograms 
of the newborn 

Eight roentgenograms; 2 diagrams. 

E. Krart, M.D 
Newington, Conn 


So-called Growth Lines: Pathologic-Anatomical and 
Clinico-Roentgenologic Studies. H. G. Wolf and L. 
Psenner. Fortschr. a. d. Geb. d. Réntgenstrahlen 
80: 141-153, February 1954. (In German) 

In 100 autopsies on newborn infants, roentgeno- 
graphic and microscopic examinations were made of 
the long bones. In 18 cases pathologic changes were 
found: in 8 transverse zones of decreased density, in 
5 zones of increased density (so-called growth lines), 
and in the remaining 5 a combination of the two 
Death was due to various causes, but predominantly to 
stillbirth, immaturity, various infections of the respira- 
tory and intestinal tracts and of the central nervous 
system, subtentorial hemorrhage, hemolytic icterus and 
blood dyscrasias. Syphilis and syphilitic osteo- 
chondritis were present in only 1 case. 

The authors found that areas of decreased density in 
the metaphyses of long bones were non-specific. They 
were not characteristic of an early phase of syphilitic 
osteochondritis and failed to show any specific in 
flammatory tissue histologically. In zones of increased 
density or condensation, the histologic study revealed 
increased calcium deposits in the cartilaginous matrix, 
with decreased osteoblastic activity. 

Various non-specific causes are believed to be re- 
sponsible for the abnormal bone findings, but a syphi- 
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litic etiology has been disproved, and the diagnosis of 
early syphilitic osteochondritis on the basis of zones of 
decreased bone density is considered unreliable and 
incorrect 
Five roentgenograms; 4 photomicrographs; 1 table. 
E. Krart, M.D. 
NEWINGTON, Conn 


Dysplasia Epiphysialis Punctata. Report of a Case 
and Review of the Literature. W. W. Frank and M. B. 
Denny. J. Bone & Joint Surg. 36-B: 118-122, Feb- 
ruary 1954 

The authors describe the radiologic and histologic 
findings in a full-term stillborn infant with punctate 
epiphysial dysplasia. Roentgenograms taken three 
and a half weeks before delivery disclosed a fetal ab- 
normality, resembling achondroplasia. The stippling 
of the epiphyses could be seen at this stage, through the 
hydramnios. The most striking feature was the de- 
formity of the limbs, which were short, thickened, and 
stubby, especially the left thigh and arm and the left 
foot. There were well marked flexion deformities of 
the right knee and left elbow and ulnar deviation at 
the left wrists 

In post-natal roentgenograms the sacrum and lumbar 
and lower thoracic vertebrae were represented almost 
entirely by opaque dots about a millimeter in diameter, 
mostly discrete but in places coalescing. The pelvic 
bones showed the same stippling, especially in the 
pubic rami and acetabulum. The alae of the iliac 
bones were well ossified, but the epiphyses of the iliac 
crests, which normally do not appear until thirteen to 
fifteen years, were present and stippled. The femora 
showed stippling at both proximal and distal epiphyses 
The left femoral diaphysis was shortened, thickened and 
bowed, and showed a pseudo-fracture. The patella and 
all epiphyses of the tibiae were stippled. The tarsus 
appeared entirely in the form of calcified spots, bearing 
little resemblance to the normal anatomy. Stippling 
occurred only at the inferior angles of the scapulae, but 
the left glenoid was deformed. All the epiphyses of the 
arm and forearm were stippled. The left humerus, 
radius and ulna, like the left femur, had short, thick 
diaphyses, and the left radius was much bowed. The 
sternum consisted almost solely of punctate calcifica- 
tion, and the same appearance was seen in some of the 
costal cartilages. The hyoid bone and cricoid cartilage 
were entirely stippled. Faint stippling of the base of 
the skull appeared to be present 

Five roentgenograms; 1 photograph 


An Unusual Lipoid Reticulosis of Bone. Denis 
Burkitt and H. A. T. Fairbank. J. Bone & Joint 
Surg. 36-B: 109-113, February 1954 

The authors present the case of an eight-year-old boy 
with an affection of the skeleton not previously de- 
scribed. The patient was admitted to the hospital 
with a painful swelling of the left foot and leg. Ten 
months previously the distal phalanx of the left great 
toe had been amputated elsewhere for some septic con- 
dition. Two months later the left foot became painful 
and swollen, the swelling gradually spreading up to- 
ward the knee. There was no edema and no open or 
healed sinus. There was a slight rise in temperature 
over the affected area but no tenderness. Movement 
of the ankle joint was only slightly impaired. The af- 
fected leg was one inch longer than the other, measured 
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from knee to ankle 
spleen. 

The entire skeleton was studied roentgenographi- 
cally. The affected bones were examined again in six 
months and no significant change could be detected 
The lesion involved the whole of the left tibia and fibula 
and all the bones of the foot. There was a small zone 
of abnormality in the left lower femoral epiphysis 
The bones were irregularly expanded, their cortices 
were thin, in some places not detectable. The whole 
thickness of the bone was occupied by a core of fairly 
widely spaced coarse trabeculae in the normal line of 
the shaft, with spicules of trabeculation radiating per- 
pendicularly from it and ending in a faint line of cal- 
cification marking the new boundary of the bone. The 
right humerus showed a cyst-like area in the middle of 
its shaft. The overlying bone was expanded, and its 
cortex thinned. Proximal and distal to the zone of 
rarefaction the original films showed coarse and thick- 
ened medullary trabeculation. There was no sugges- 
tion of “Erlenmeyer flask’’ deformity in the lower por 
tions of the femoral shafts 

Histologic examination of tissue from the left tibia 
showed replacement of bone and marrow by vascular 
cellular tissue composed of fibroblasts, large, pale, 
rounded or polyhedral cells with granular or finely 
vacuolated cytoplasm, and a sprinkling of plasma cells, 
lymphocytes, and eosinophils. The large pale cells 
were conspicuous and probably contained lipoid ma- 
terial; they were indistinguishable from Gaucher's 
cells. The humerus showed changes essentially the 
same as those in the tibia, though sheets of large pale 
“Gaucher”’ cells dominated the picture and the struc- 
ture was more delicate and less fibroblastic 

The authors have encountered no other case, not 
even of the most widespread polyostotic fibrous dys- 
plasia, which showed such complete and almost uni- 
form changes in all the bones of the distal half of a 
limb; the profuseness of the changes appears to be 
unique. They believe this case must be regarded as 
one of the lipoid reticuloses, possibly of the Gaucher 
type, although the absence of enlargement of the spleen 
is not in accord with this last diagnosis 
Seven roentgenograms; 2 photomicrographs; 1 
photograph 


There was no enlargement of the 


Roentgen Evaluation of the Dynamics of Low Back 
Pain. Paul S. Friedman. Pennsylvania M. J. 57: 
143-147, February 1954 

This is a radiologist’s interpretation of the causes of 
low back pain. There are three major spinal causes: 
(1) congenital anomalies, (2) postural malalignments, 
and (3) intervertebral disk abnormalities 

Of the congenital anomalies, spondylolysis is the most 
important. It is a defect in the pars interarticularis of 
a vertebra, most often L-5. The author claims that it 
is almost invariably accompanied by spondylolisthesis 
[This is not the experience of the abstracter and his 
The defect is best seen in the oblique 
Spondylolysis may also occur as a trau 
matic lesion important anomalies 
are: spina bifida; transitional 
degeneration of the regional intervertebral disks (either 
sacralization of L-5 or lumbarization of S-1); mal 
alignment of the lumbosacral joints, ¢.¢., anteropos 
terior or transitional! type instead of the theoretically 
normal external-internal type 
Postural malalignments are best studied in the erect 
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and recumbent positions. Sometimes sitting postural 
films are helpful. The anteroposterior films permit 
measurement of the lower extremity length, sacral ob- 
liquity, and lumbar scoliosis, and indicate the need of 
compensatory lift therapy. The lateral films demon- 
strate the lumbosacral angle (an angle greater than 42° 
predisposes to instability) and the degree of lumbar 
lordosis. 

Abnormality of the intervertebral disk may be trau- 
matic but is often associated with predisposing postural 
abnormalities. Roentgenograms may show narrowing 
of the disk space, apophyseal joint subluxation, air in 
the intervertebral disk space, exostoses on the anterior 
aspect of the vertebral bodies, retrodisplacement of a 
vertebra on that below it, and angulation-type scoliosis. 
Functional studies aid in making the diagnosis, since 
there are limited motion, parallel dislocation, and no in- 
crease in the lumbosacral angle in changing from the re- 
cumbent to the erect position. 

Sacroiliac joint abnormalities are a less frequent 
cause of back pain. Other factors of significance are 
rheumatoid arthritis and excessive sacroiliac relaxation 

Eight roentgenograms. Paut Massik, M.D. 

Quincy, Mass 


Radiographic Bone Changes at the Hip After Inser- 
tion of an Acrylic Prosthesis. St. J. D. Buxton and W. 
Waugh. J. Bone & Joint Surg. 36-B: 50-56, February 
1954 

The authors describe the roentgen changes that 
take place in the upper end of the femur after the inser- 
tion of an acrylic prosthesis of the Judet type. Their 
paper is based on a series of 44 patients operated upon 
between May 1950 and April 1952. The primary con- 
dition was osteoarthritis in 29 patients, subcapital frac- 
ture in 8, avascular necrosis in 5, rheumatoid arthritis in 
1, and congenital dislocation in 1. The average follow- 
up period was twenty months (longest thirty-two 
months, shortest twelve months) 

The Bony Channel in the Femoral Neck: The first 
change seen after the operation is the development of a 
linear shadow which appears to outline the transradiant 
stem of the prosthesis. This consists of a condensation 
of bone trabeculae which may represent a healing reac- 
tion in the raw surfaces left by the reamer. In standard 
films in which the magnification is slight, when the di 
ameter of the metal insert is known, measurements can 
be made which allow the width of the radiolucent plastic 
to be compared with the width of the bony channel. In 
most of the 33 cases in which this was done, the pros- 
thesis was found lying in a bony channel several milli- 
meters wider than itself. In arthrograms the contrast 
medium is frequently seen to have trickled down inside 
the femur around the stem. The width of the film of 
contrast medium does not correspond exactly with the 
space between the stem and the wall of the bony chan 
nel. A clear zone is sometimes apparent between the 
bone and the opaque material, suggesting that the bony 
channel is lined with a layer of soft tissue (up to 2 mm 
thick ) Therefore, direct comparison between the 
width of the stem and the diameter of the bony channel 
gives an exaggerated impression of the looseness of the 
prosthesis Under these conditions, the prosthesis 
presses toward the lower border of the neck when 
weight is taken through the hip, and the metal insert 
comes to lie nearer the lower border of the bony channel 
than the upper. Roentgenograms of the hip in adduc- 
tion and in abduction provided no evidence that the 
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prosthesis was able to rock within its apparently wide 
channel. 

The Stump of the Neck: In most cases the cut edge of 
bone becomes smooth and rounded during the first year 
after the operation, thus conforming to the under-sur- 
face of the head of the prosthesis. When the prosthesis 
is in valgus, the upper and lower borders of the neck 
appear equally well developed. If the prosthesis has 
been placed in the neutral or varus position, there js 
usually sclerosis and sometimes obvious buttressing of 
the lower border. 

The Distal End of the Femur: When the prosthesis 
reaches, but does not penetrate, the lateral cortex of the 
femur below the trochanter, obvious alterations in the 
normal bony structure take place. These are seen as 
early as six months after operation and are the conse- 
quence of weight-bearing. First, there is condensation 
of trabeculae below and around the stem, forming a 
triangle or ledge of bone, which undoubtedly helps to 
support the prosthesis. Secondly, subperiosteal new 
bone is frequently laid down on the lateral cortex op- 
posite the end of the stem. These two reactions are fre- 
quently present, either separately or together, depend- 
ing on the angle of insertion of the prosthesis. 

Acetabulum: Radiographic changes develop only 
occasionally in the acetabulum. They are usually asso- 
ciated with a tendency to subluxation, when the weight- 
bearing surface is concentrated over a relatively small 
area. 

The formation of bone in the soft tissues around the 
hip may occur after any form of arthroplasty. Only 
twice in the authors’ series was it thought to be the 
cause of pain and limited movement. In 6 patients 
small fragments of bone were present, but they did not 
interfere with function. 

Technical details of the operative procedure and their 
relation to the changes described above are discussed. 

Although the period of observation is short, it is sug- 
gested that after initial loosening the prosthesis becomes 
stabilized as a result of local bone reaction. 

Eight roentgenograms; 1 drawing; 2 charts. 


Cough Fractures (Stress or Fatigue Fractures) of 
Ribs. O. Starke. Fortschr. a. d. Geb. d. Réntgen- 
strahlen 80: 191-197, February 1954. (In German) 

This is a discussion of cough fractures of the ribs 
seen within a period of six months, especially during 
an influenza epidemic. There were 15 cases, mostly as- 
sociated with bronchial asthma, with a total of 35 frac- 
tures. In 8 cases only one rib was involved, in 7 cases 
multiple fractures were noted, in 5 on one side, in 2 bi- 
laterally. The 5th, 6th, 7th, and 8th ribs were involved 
24 times, the 9th, 10th, 11th, and 12th ribs 11 times. 

Although the right ribs are said to be less often in- 
volved because of the underlying liver, which is be- 
lieved to assure increased stability, in this series ribs on 
the right side were the site of fractures almost twice as 
frequently as left ribs. In 6 cases there were associated 
symptoms; 9 were asymptomatic. One case was com- 
plicated by hemothorax, which is believed to be rare in 
this type of fracture. 

The author believes that a sudden pull is not respon- 
sible for these fractures but that they are fatigue frac- 
tures. Irregular areas of rarefaction and decreased bone 
density can usually be recognized at the fracture site, 
and even before the fracture occurs, when films of good 
quality are available. Tomograms are helpful in doubt- 
ful cases and for revealing abnormal bone texture 
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Early recognition of cough fractures is important for 
prompt therapy and for the prevention of complica- 
tions. Possibility of medicolegal claims at a later date 
is also mentioned, if the fractures do not receive prompt 
attention. 

Nine roentgenograms. E. Krart, M.D. 
Newington, Conn. 


Pubic and Ischial Necrosis Following Cystostomy and 
Prostatectomy (Osteitis Pubis). Edwin L. Lame and 
Hon Chong Chang. Am. J. Roentgenol. 71: 193-211, 
February 1954. 

The authors add 9 cases of osteitis pubis incident to 
cystostomy and prostatectomy to the 120 cases pre- 
viously appearing in the literature, and make special 
reference to early diagnosis and roentgen therapy. 

The onset is usually abrupt, two to twelve weeks after 
prostatectomy, with severe pain in the pubic, perineal, 
or inguinal area. There may be associated fever, low to 
moderate, a leukocytosis, and increased sedimentation 
rate 

Two to four weeks are commonly required for the 
first roentgen evidence of erosion to appear. For the 
demonstration of these early changes, a small film, a 
long narrow cone, a 1.0-mm. focal spot, and a suitable 
range of contrasts (preferably a high and a low) are 
necessary. With these, a small, isolated area of cortical 
erosion will be apparent. This gradually progresses to 
an irregular and ragged destructive lesion extending 
over several inches but confined to a depth of 1 to 5 
mm., never transecting bone and rarely creating a se- 
questrum. The bilaterality and symmetry of the in- 
volvement are characteristic. In two to twelve months 
the roentgenogram shows the stage of repair, new peri- 
osteal and cortical bone appearing, with slight to severe 
distortion at the sites of former erosion. Clinical im- 
provement is almost always far ahead of the roentgen 
evidence of repair. Occasionally there is a persistent 
arthritis of one or both hips. 

Osteitis pubis has been attributed to trauma to the 
bone, periosteum, vessels, or nerves, to a combination of 
trauma and infection, and to infection alone. The 

authors believe that infection is at least one of the causa- 
tive factors. 

All the patients in the present series received x-ray 
therapy, with small divided doses stopping before bone 
repair was complete. The usual effect was prompt par- 
tial relief within a few days, followed by a period of 
weeks or several months with symptoms of decreasing 
and irregular quality. The average total duration of 
symptoms for the 8 cases was 8.3 months. 

Twenty-eight roentgenograms; 3 drawings; 1 table. 

I. Mescuan, M.D. 
University of Arkansas 


Osteochondritis of the Superior Tibial Epiphysis. J. 
L. Boldero and G. P. Mitchell. J. Bone & Joint Surg. 
36-B: 114-115, February 1954. 

The authors report a case of osteochondritis of the 
superior tibial epiphysis in a twelve-year-old boy, the 
first such case to be recorded. When first seen, the pa- 
tient complained of pain in the right knee of three 
months duration. Physical and roentgen examinations 
were normal. Three months later local swelling and 
slight increase in heat and tenderness over the lateral 
tibial condyle developed, and roentgenograms showed 
evidence of increased density of the tibial epiphysis. 





ABSTRACTS OF CURRENT LITERATURE 





903 


Epiphysial density increased further over the next few 
months. Within a year of first symptoms, the knee ap- 
peared quiescent; roentgenograms showed advanced 
revascularization. 

The clinical course and the radiographic findings of 
sclerosis followed by resorption and satisfactory reor- 
ganization one year later suggest that this condition 
might be classed as an osteochondritis of the superior 
tibial epiphysis. 

Five roentgenograms 


The March Fracture Persists. A Report on 145 
Cases During a Fifteen-Month Period at an Infantry 
Basic Training Center. W. Todd DeVanand Donald C 
Carlton. Am. J. Surg. 87: 227-231, February 1954. 

March fractures are stress fractures of the metatarsal 
bones occurring in poorly conditioned feet subjected to 
long and unusual exertion, especially long marches 
The incidence reaches a peak around the tenth week of 
basic military training, which corresponds to the periods 
of lengthy speed marches and vigorous mountain climb- 
ing. The onset is usually insidious. At first, the roent- 
genogram reveals a minimal fracture of the shaft of the 
metatarsal, without displacement. With healing, there 
is excessive callus formation. 

The authors report a series of 148 march fractures in 
142 patients, treated over a fifteen-month period with 
very satisfactory results. These included 55 fractures 
of the second metatarsal, 80 of the third, 10 of the 
fourth, and 3 of the fifth. Only 5 of the patients were 
Negroes, a proportion much lower than that of Negro 
to white troops. The presence of flatfoot, short toes, 
and other abnormalities had no bearing on the inci- 
dence 

Treatment consisted of application of a short leg 
plaster-of-Paris cast with a walking iron or plaster heel. 
The foot is immobilized three weeks for a fracture of the 
fourth or fifth metatarsal, and four weeks for the second 
or third. After the removal of the cast, physiotherapy 
and foot strengthening exercises are given 
disability time was 34.5 days. 

Three roentgenograms; 2 photographs 

PauL Massik, M.D 
Quincy, Mass. 


The average 


Radiologic Findings in Injuries of the Fingers. Er!- 
ing Kierulf. Acta radiol. 41: 163-168, February 1954. 

Roentgen studies of interphalangeal or metacarpo- 
phalangeal joint distortions or contusions made some 
time after injury may show juxta-articular bone lesions. 
Often present an appearance similar to the 
punched-out defects seen in gout. 

The author reports his findings in a series of 20 pa- 
tients seen over a period of several years 
changes were demonstrable immediately after injury. 
Later, punched-out defects became apparent The 
length of time necessary for these bone defects to ap- 
pear roentgenographically is not known. Their etiol- 
ogy is not clear, but it is postulated that some degree 
of vascular disturbance may have occurred at the time 
of injury. This could result in localized ischemia which, 
if severe enough, might cause necrosis in that section of 
the bone 

The defects correspond to the capsular or the liga- 
mentous insertion areas 

Eighteen roentgenograms; | drawing 

RicHarD E. Orroman, M.D 
Los Angeles, Calif 
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An Additional Case of Acro-Osteolysis with Differen- 
tial Diagnosis. U.J. Wassner. Fortschr. a. d. Geb. d. 
Réntgenstrahlen 80: 186-191, February 1954. (In 
German ) 

In a sixty-year-old man seen for a minor injury, the 
fingers were found to be blunted, the toes shortened, 
and the nails atrophied. The clavicles were described as 
floating.” 

Roentgenographic study revealed symmetrical bone 
changes of the distal phalanges of the fingers and toes, 
with more or less complete disappearance of some of 
these bones. Of interest also were marked decalcifica- 
tion and ‘‘melting away"’ of the medial and lateral por- 
tions of both clavicles. The mouth was edentulous, and 
there was complete regression of the alveolar processes 
Later on, decalcification and rarefaction developed in 
some of the ribs, but there was no generalized osteo- 
porosis. 

No clinical or laboratory evidence of pituitary dys- 
function or of hyperparathyroidism was found, and a 
therapeutic test with large doses of vitamin D was un- 
successful. Surgical exploration of the neck revealed 
small parathyroid glands and a small thyroid, in spite 
of an increased basal metabolism rate (+ 30 to + 50 per 
cent). 

Of special interest was a history of gastric resection at 
the age of forty-three because of an ulcer. At forty-five 
the patient lost all his teeth and ten years later retired 
from work because of increasing weakness, loss of 
energy, and generalized pains, especially in thighs and 
below the ribs. He appeared undernourished; his skin 
was leathery and wrinkled, showing brownish pigmen- 
tation. There were dyspnea and tachycardia without 
cardiac or circulatory failure. The non-protein nitrogen 
was 48 mg. per cent. Gastrointestinal study revealed 
absence of free hydrochloric acid and of a histamin reac- 
tion. Rapid emptying of the barium-filled gastric 
pouch and of the jejunum was observed. 

In view of these findings, the case was recognized as 
a state of acidosis due to starvation, with secondary 
hunger osteopathy due to greatly diminished food ab 
sorption in the jejunum. 

On a diet rich in vitamins, calcium, and phosphorus, 
the body weight increased 8 kg. in six weeks, the basa] 
metabolism rate became normal and the non-protein 
nitrogen decreased to 36 mg. per cent. After three 
months the patient had regained sufficient strength to 
help with farmwork. Follow-up studies of the bones 
were not obtained. 

The author believes that identical bone changes can 
be caused by primary and secondary hyperparathyroid- 
ism. Although he calls the symmetric bone lesions at 
the tips of upper and lower extremities acro-osteolysis, 
he feels that a pituitary disturbance plays no role in the 
disease. 

Five roentgenograms; 2 photographs 

E. Krart, M.D 
Newington, Conn. 


HERNIA 


Diaphragmatic Hernia. Review of the Literature 
with Report of Illustrative Cases. Robert T. Gants 
Ann. Surg. 139: 166-178, February 1954 

The author has used Harrington's classification of 
diaphragmatic hernia (Surg., Gynec. & Obst. 86: 735, 
1948) into non-traumatic and traumatic forms. The 
former are subdivided into the congenital and post 
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natal types. Included in the last named group are the 
commonly occurring esophageal hiatal hernias. Three 
forms are recognized, the paraesophageal, the sliding, 
and the composite or double type. In the paraesoph- 
ageal type, despite the fundal herniation, the cardia 
remains below the diaphragm. In the sliding type, 
however, the esophagus enters the stomach above the 
diaphragm so that gastric reflux is facilitated. The 
composite hernia combines features of both, usually 
representing a paraesophageal hernia that has become 
so relaxed that the cardia comes to lie above the dia- 
phragm. 

Characteristic symptom complexes for each type of 
hernia are described. In the sliding hernias the symp- 
toms are those of esophagitis secondary to gastric re- 
flux, and the size of the hernia need not be of significance. 
The symptoms of paraesophageal hernias, on the other 
hand, are due to mechanical obstruction and its secon- 
dary effects. Hematemesis and melena are common 
symptoms in both types. 

Therapy in those cases which are symptomatic is pre- 
dominantly surgical. The ideal procedure consists of 
reduction of the hernia, elimination of the sac, and re- 
pair of the defect. Most surgeons prefer the thoracic 
approach, and phrenic crush as an adjuvant measure 
is performed by many. 

A brief discussion of the various forms of congenital 
and traumatic hernias is presented. Although the 
former group may be asymptomatic and found inciden- 
tally, they should be repaired to prevent such complica- 
tions as incarceration, volvulus, or strangulation. Con- 
genital absence of a leaf of the diaphragm in the new- 
born requires immediate surgical repair to prevent 
death. Traumatic hernias commonly occur at a con- 
siderable time after injury, since the defect may be tem- 
porarily sealed by omentum, with herniation only after 
some bout of increased intra-abdominal pressure. 

Ten case histories are presented, depicting various 
types of diaphragmatic hernia. Roentgenograms ac- 
company the case reports. Symptomatic and thera- 
peutic correlations are stressed. 

Eleven roentgenograms 

GEorGE E. LERNER, M.D. 
Cleveland City Hospital 


Hiatus Hernia as a Problem of Differential Diagnosis. 
E. Hafter. Schweiz. med. Wehnschr. 84: 266-270, 
Feb. 27, 1954. (In German) 

For roentgen demonstration of hiatus hernia, the 
author considers the Trendelenburg position not simple 
enough to be used routinely. For practical purposes he 
regards the right anterior oblique view on the horizontal 
table equally dependable. For a reversible hiatus hernia 
he has found the supine view with compression of the 
epigastrium still more revealing. With his simplified 
technic, he has recently discovered this condition eight 
times more frequently than in former years. 

A hernia must not be confused with the esophageal 
ampulla. The latter is very often seen on deep inspira- 
tion but disappears on expiration. For this reason, ex 
posures should always be made in expiration. The 
hernial sac is asymmetric and shows indentation of its 
lower border. Broad gastric rugae extend upward to 
the hernia in contradistinction to the slender folds of the 
esophagus and of the ampulla. 

The author's series of 55 cases showed no sex pre- 
dominance. Symptoms are characteristic, but not 
pathognomonic, depending frequently on certain body 
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positions. Pain usually occurs in a recumbent position 
following a meal, but will disappear with change to the 
erect posture. The pain, when retrosternal, may simu- 
late a cardiac disorder. Small sliding herniae may cause 
marked discomfort, while large paraesophageal herniae 
frequently remain asymptomatic. Dysphagia is found 
in 33 per cent of cases; underlying disease, chiefly chole- 
evstitis and duodenal ulcer, in 60 per cent; ulcer in the 
hernial sac in 30 per cent; hypochromic anemia in 25 
per cent. 

Reflux esophagitis must be excluded with the eso- 
phagoscope; if it is present, surgical repair is indicated 
to prevent development of an esophageal stricture. 

Eight roentgenograms; 2 tables. 

E. Krart, M.D. 
Newington, Conn. 


Report of Case 
W. Stone. 


Transmesenteric Hernia in Infant. 
Producing Jejunal Obstruction. Peter 
Ann. Surg. 139: 244-247, February 1954. 

The author presents a case of jejunal obstruction fol- 
lowing prolapse of a loop of jejunum through a 3 X 2- 
em. defect in the mid-portion of the jejunal mesentery 
in a seventeen-day-old white male infant. Transmes- 
enteric hernia is an infrequent cause of intestinal ob- 
struction, and diagnosis preoperatively in the infant is 
difficult. Differentiation must be made from hypertro- 
phic pyloric stenosis, congenital stenosis or atresia, an- 
nular pancreas, malrotation of the small intestine with 
partial or complete volvulus, and duplications (enterog 
enous cyst). Roentgenography may sometimes reveal 
the approximate level of obstruction. 

The recognized sites of intra-abdominal hernia are as 
follows: (1) Mesentericoparietal (paraduodenal) her 
nias occur at the duodenojejunal junction and are the 
result of a defect in the root of the mesentery. (2) 
Transmesenteric hernias occur more frequently through 
the mesentery of the terminal ileum, although the case 
presented is an example of a herniation high in the 
mesentery of the small bowel. (3) Ascending mesocolic 
hernia is the type in which the small intestine herniates 
laterally through a developmental defect in the ascend- 
ing mesocolon. Less common types of true intre ab- 

dominal hernia are hernia into the lesser peritoneal sac 
through the foramen of Winslow, hernia through an 
omental defect, and, in the female, a hernia through the 
broad ligament. 

One roentgenogram. BENJAMIN KAUFMAN, M.D 

Cleveland City Hospital 


An Unusual Case of Bilateral Diaphragmatic Hernia 
in an Infant. Paul F. Hausmann and Robert K. Salter 
J. Thoracic Surg. 27: 190-196, February 1954 

The authors present the case of a four-months-old in 
fant with an esophageal hiatus hernia of the short 
esophagus type through a defect in the right hemidia 
phragm and a traumatic diaphragmatic hernia on the 
left, containing colon. The traumatic hernia had been 
produced at another institution when an attempt was 
made to correct the esophageal hiatus hernia from the 
left side. The two separate herniations were demon 
strated on fluoroscopy and by roentgenograms. Since the 


symptoms were believed to be due for the most part to 
the incarceration of the colon in the traumatic hernia, 
the left-sided defect was repaired first. At a later date, 
repair of the right-sided hernia was undertaken because 
of persistent regurgitation and inability to retain a 
one feeding. 


normal volume at Follow-up studies 
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showed both the colon and the stomach below the dia- 
phragm, with slight dilatation of the esophagus above 
the diaphragm. 

The authors stress the advantages of the transtho- 
racic approach and the importance of careful radio- 
graphic studies 

Nine roentgenograms. RENE Fortier, M.D 

St. Paul, Minn 


GYNECOLOGY AND OBSTETRICS 


Roentgenographic Localization of the Placenta with a 
Plain Film. Laura Farifias and Rafael Gomez Zaldivar 
Rev. mex. de radiol. 7: 380-383, October-December 
1953. (In Spanish) 

Yor localization of the placenta, the authors take a 
lateral view of the abdomen with soft-tissue technic, 
using a rotating anode tube, 50 to 60 kv.p., 100 ma., 
36 inches distance, and grid. The placenta usually oc 
cupies one third of the surface of the uterus and appears 
as a crescent-shaped thickening at the inner wall of the 
uterine cavity. Visualization is sometimes impaired by 
hydramnios and by unusual stretching with associated 
thinning and confusing soft-tissue masses, as fibroid 
tumors. On the other hand, calcium deposits are some- 
times observed which are helpful for proper localiza- 
tion of the placenta. 

A posterior location of the placenta in the upper uter- 
ine segment is more frequent than an anterior location. 
Insertion of the placenta in the lower uterine segment 
will make its visualization difficult, but in case of mar- 
ginal implantation it will cause a shift of the fetal head 
in the sagittal as well as the horizontal direction. 

In transverse and breech presentations, evaluation of 
a low implantation may prove difficult. The authors 
injected umbilical veins with 
trast material after delivery and after severing of the 
umbilical cord but prior to separation of the placenta 
With the help of this technic, they have succeeded in 
checking the accuracy of localization of the placenta 

Thirty-three roentgenograms E. Krart, M.D. 

Newington, Conn 


have occasionally con- 


THE GENITOURINARY SYSTEM 


Artificial Nephrography by Combined Retrograde and 
Intravenous Urography. Preliminary Report. Francis 
A. Herzan. Am. J. Roentgenol. 71: 228 February 
1954 

A brief review of previous and present methods of 
artificial nephrography is presented, and a new technic, 
combining the retrograde and intravenous approach 
is described After completion of retrograde pyelog 
raphy with the largest possible ureteral catheter, the 
latter is left in place with its free end clamped, acting as 
an artificial ureteral obstruction to prevent escape of 
contrast medium from the renal pelvis and calvces 
Diodrast or other routinely used contrast material is 
then injected, and films are obtained at intervals of 
fifteen, twenty-five, and thirty-five minutes, until opti 
mum saturation of the kidney tissue has been obtained 
Since the saturation of the kidney remains constant 
until the retrograde contrast substance is released, as 
many films as are required may be obtained at a sitting, 
including laminagrams. The procedure should be pet 
formed on but one kidney at a time 

The advantages of this method are discussed and its 
applicability is demonstrated by a case presentation. 


92 
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The possibility of crystallization of the medium within 
the kidney tubules in cases with elevated non-protein 
nitrogen should be kept in mind. 
Eleven roentgenograms. NEIL E. Crow, M.D. 
University of Arkansas 


Nephrotomography. A Preliminary Report. John 
A. Evans, William Dubilier, Jr., and James C. Mon- 
teith. Am. J. Roentgenol. 71: 213-223, February 1954. 

Nephrotomography is the term applied to a technic 
in which body-section roentgenography is combined 
with intravenous cavitary nephrography to permit rec- 
ognition of areas of non-functioning or malfunctioning 
renal parenchyma such as occur in cysts and neoplasms. 

Preliminary plain films and tomograms are first ob- 
tained to serve as control studies and to check the 
roentgenographic technic. A 12-gauge Robb-Stein- 
berg angiocardiographic needle is inserted into an ante- 
cubital vein and, with the roentgen tube in mid-posi- 
tion, 50 c.c. of Urokon Sodium, 70 per cent, is rapidly 
injected into the abducted arm. A film is then exposed 
at the predetermined circulation time. The first film 
will demonstrate the renal arteries. This is followed as 
rapidly as possible by a second film, which secures the 
nephrogram. Immediately after this, a tomogram is 
obtained. The elapsed time between the first exposure 
and the completion of the tomogram should not exceed 
twenty-five seconds. 

Preliminary results of this procedure in 20 cases are 
encouraging and a subsequent report is promised. 

Excellent illustrations show retrograde pyelograms, 
arteriograms, nephrograms, and nephrotomograms de- 
fining masses and differentiating cysts and neoplasms of 
the kidney K. EGner, M.D. 

University of Arkansas 


On Renal Neoplasms Seen in Pneumoretroperito- 
neum. R. Haubrich. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 80: 242-249, February 1954. (In Ger- 
man ) 

Pneumoretroperitoneum, especially when combined 
with tomography, is of distinct value in the diagnosis of 
small renal tumors when ordinary studies are equivocal 
In larger tumors, the method helps to determine the ex- 
tent and character of the growth. 

When the air surrounds the tumor, a malignant neo- 
plasm can be safely excluded and a benign process, most 
likely a cystic lesion, may be suspected. Air coating 
will also be possible when a hemorrhage occurs within 
the renal capsule, but not in perinephritis or when a 
hematoma extends retroperitoneally outside of the 
kidney capsule. In carcinoma, soft-tissue masses are 
seen to cross the surrounding air 

Six cases are reported, including 1 of benign cysts, in 
which the air surrounded the kidneys. Of 3 carcinoma 
cases, 1 showed soft-tissue crossing of the air coating, 
the second an interruption of the air mass, and the 
third complete absence of air on the involved side. Ina 
case of large hydronephrotic kidney one year after 
trauma causing hemorrhage within the capsule, the 
mass was surrounded by a thin layer of air. In the sixth 
case, a traumatic subrenal hematoma causing compres- 
sion of the left upper ureter and slight secondary 
hydronephrosis, air coating was not accomplished, be- 
cause of extensive perinephritis. 

Eleven roentgenograms. 


E. Krart, M.D. 
Newington, Conn. 


December 1954 


Contribution to the Diagnosis of Papilloma of the 
Kidney Pelvis. W. Schoenheinz and R. Frauboes 
Fortschr. a. d. Geb. d. R6éntgenstrahlen 80: 249-258 
February 1954. (In German) ; 

Primary tumors of the kidney pelvis are said to con- 
stitute 2 to 4 per cent of all renal neoplasms. During a 
three-year period, however, the authors found 10 neo- 
plasms of the renal pelvis (26 per cent) in a total of 39 
kidney tumors. Nine were papillomas and | a solid 
carcinoma. 

Benign tumors of the renal pelvis exhibit a tendency 
to malignant change, and the five-year survival rate 
following operation is only 52 per cent. Multiplicity of 
lesions with downward spread to the ureterovesical 
junction has been observed; therefore, the ureter must 
be checked throughout its length and in all positive 
cases must be removed down to the bladder. In the 
presence of bladder papillomas near the ostia, a pyelo- 
gram is necessary to rule out papillomatosis originating 
in the kidney pelvis. 

Roentgenologically, papillomas are recognized as 
filling defects with a fringe-like border in an eccen- 
trically dilated kidney pelvis. In view of the unfavor- 
able prognosis, an early diagnosis is essential and a plea 
is made for pyeloscopy during intravenous and retro- 
grade pyelography in all borderline cases. 

Six cases are reported, in 3 of which pyeloscopy with 
spot films established the diagnosis. Oblique views were 
also helpful in the demonstration of either a broad base 
or a pedicle. 

In the differential diagnosis, radiolucent calculi, 
blood coagula, fibrin, and parenchymal tumors with ex- 
tension to the renal pelvis must be ruled out. 

Fourteen roentgenograms; 5 photographs. 

E. Krart, M.D. 
Newington, Conn. 


Megaureter. F. Douglas Stephens. Australian & 
New Zealand J. Surg. 23: 197-205, February 1954. 

This paper is concerned with those cases of mega- 
ureter without demonstrable localized ureterovesical 
stricture or obvious neuropathic causes. Micturition 
cysto-urethrography serves to divide these into two 
types: those that permit vesico-ureteral reflux and 
those that donot. Thirteen cases of the former and 3 of 
the latter type were studied. 

In the group with reflux, cysto-urethrography showed 
complete emptying of the bladder, bilateral incompe- 
tence of the ureterovesical junctions, and a filling 
defect in the iodide column at the junction. The more 
patulous the ureteric orifice, the more free was the re- 
flux. Following micturition the ureters emptied rapidly 
into the bladder. They were completely empty after 
three successive acts of micturition at intervals of two 
minutes, so-called ‘‘triple micturition.” 

In the presence of megaureter without reflux there 
was marked delay in emptying of the ureters after 
retrograde ureterography, suggesting an obstructive 
etiology. 

Recurrent urinary infections were the most common 
clinical manifestations in the reflux group. In the 3 
cases without reflux there were hematuria and loin 
pain 

Treatment of the reflux group was selective chemo- 
therapy and “‘triple micturition’’ to remove residual 
urine returning to the bladder after the reflux during 
the initial micturition. This should be done at fre- 
quent intervals to prevent reflux due to distention of the 
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bladder. All patients improved dramatically under this 


regimen 
Ten roentgenograms; 1 chart. 
RIcHARD E. BUENGER, M.D. 


Chicago, Ill. 


TECHNIC 


The Use of Hydrogen Peroxide for the Elimination of 
Gas from the Intestine During Roentgenography of the 
Abdominal Viscera. Antonio Govoni, James F. Brails- 
ford, and Eric H. Mucklow. Am. J. Roentgenol. 71: 
235-238, February 1954. 

Gas in the intestine is a source of annoyance in roent- 
genography of the abdominal viscera because it often 
obscures important outlines and details. Several sug- 
gestions have been brought forward to explain its pres- 
ence. The most important are: (1) swallowing of air; 
(2) intestinal respiration, or interchange of gas between 
the blood and the interior of the intestine; (3) fer- 
mentation of intestinal contents. 

To eliminate this undesirable gas, the authors use 
hydrogen peroxide in the preparatory enema, adding 10 
c.c. to each liter of water. Good results have also been 
obtained with as little as 25 minims of H.O, per pint of 
water. The hydrogen peroxide may act by producing a 
neuromuscular excitation of the colon which stimulates 
evacuation and perhaps to a minor extent by increasing 
the tension of the colon, leading to a more rapid transfer 
of the gas to the blood stream. 

The authors also advocate the use of hydrogen per- 
oxide in the concentration suggested in the barium sulf- 
ate mixture used in examination of the colon. With it, 
effective evacuation of the bowel and a very good 
mucosal pattern of the whole colon is obtained. 

J. R. Morrison, M.D. 
University of Arkansas 


Eight roentgenograms. 


Comparison of Different Types of X-Ray Films for 
Case Finding and Diagnosis of Silicosis. D. O. Shiels 
and D. L. G. Thomas. M. J. Australia 1: 200-204, 
Feb. 6, 1954 

Between 60 and 70 persons were submitted to exam- 
ination with (a) 35-mm. film, (6) 70-mm. film, (c) 
non-screen 14 X 17-inch film, and (d) regular 14 X 17- 
inch screen film. Photoelectric timing was used for the 
35- and 70-mm. studies. 

Each set of films was examined by five radiologists, 
with an interval of several weeks between the sets. All 
the radiologists had had many years of general experi- 
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ence, and some had considerable experience in reading 
35-mm. films, but none had intensive training or ex- 
perience in reading industrial chest x-ray films of 
persons with silicosis or pneumonoconiosis. 

The survey showed the 14 X 17-inch unscreened films 
to be superior for detecting silicosis. The observers had 
no knowledge of the medical or occupational histories of 
the subjects. 

Five graphs; 6 tables. 

DONALD DEF. BAUER, M.D. 
Coos Bay, Ore. 


Use of Cortisone by Mouth in Prevention and Ther- 
apy of Severe Iodism. William H. Waugh. Arch. Int 
Med. 93: 299-303, February 1954. 

Because of the favorable effects of cortisone in pre- 
venting severe iodism in a patient who had previously 
shown a marked iodide idiosyncrasy, the author sug- 
gests the possibility of administering cortisone prophy- 
lactically when roentgenography with iodized media is 
desirable in allergic individuals. 

In an Addendum, mention is made of a recent report 
of a similar favorable effect of ACTH (Park, Cronk, and 
Cronk: Dis. of Chest 24: 219, 1953. Abst. in Radiol- 
ogy 62: 894, 1954). 

Six photographs. 


Robert D. 
mM. 5. @s 


Film Identification. 
R. Winston. South. 
1954. 

The authors review the various means of film identi- 
fication currently employed by some 50 radiologic 
groups. Their interest apparently began with a fear of 
embarrassment in medicolegal cases by errors in film 
identification. 

At the present time the authors routinely employ lead 
numbers during exposure of the film to indicate the date 
and the patient’s x-ray number. In addition, they use 
an identification card showing the name and location of 
their radiological group, and the patient's number, 
typed name, and signature. This information is used 
for direct printing at the time of processing. The sig- 
nature card is then returned to the patient for disposal. 

By using this double method of identification the 
authors feel they are able to reduce the number of er- 
rors which might occur and to discover earlier those 
which do occur. 

Seven illustrations, including | roentgenogram. 

RICHARD E. Orroman, M.D 
University of California, L. A 


Moreton and John 
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RADIOTHERAPY 


Combined Roentgen and Chemotherapy in Carci- 
noma. J. G. Soba. Rev. mex. de radiol. 7: 330-336, 
July—August-September 1953. (In Spanish) 

Since 1947, the author has used penicillin and other 
antibiotics in combination with deep roentgen therapy 
of carciuoma,.for the control of associated infections. 
More recently he has tried the folic acid antagonist 
aminopterin in 5 cases of tar advanced cancer treated by 
irradiation. After an initial aggravation of symptoms 
lasting five to six days, the patients took a remarkable 
turn for the better, with relief and gradual disappear- 
ance of pain. No details of treatment, however, are 
given in this preliminary report. 





Four chest cases are briefly reported and illustrated, 
2 bronchogenic tumors, 1 pulmonary metastatic process 
from mammary carcinoma, and 1 lymphosarcoma 
The combined therapy was strictly palliative, but the 
immediate beneficial results were dramatic, as evi 
denced by follow-up roentgenograms. 
Thirteen roentgenograms E. Krart, M.D 
Newington, Conn 


The Question of Adequate Dosage in Malignant 
Tumors. H. Chantraine. Strahlentherapie 93: 400 
403, 1954. (In German) 

It is generally accepted that an adequate cancerocidal 
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dose is at least 4,000 r in four or five weeks; 5,000 to 
6,000 r is better; 2,500 r is rarely effective. It is re- 
grettable that many physicians, principally non-spe- 
cialists, administer systematically too small a tumor 
dose. It is estimated that about 50 per cent of malignant 
neoplasms are inadequately treated. This is the result 
either of ignorance or an attempt to avoid possible 
medicolegal responsibility for radiation reactions and 
damage of healthy tissue. It is true that an adequate 
radiation dosage involves the risk of unpopular reac- 
tions and injury to uninvolved tissues, but underdosage 
is a useless and unconscientious procedure having no 
curative value. It should properly be regarded as 
malpractice. 

The principle of convenience—primum nii nocere 
should be replaced by the principle, salus aegroti 
suprema lex, or ‘‘the interest of the patient is the highest 
os Lewis L. Haas, M.D. 

University of Illinois 


law. 


Radiation Therapy of Some Dermatologic Disorders. 
Anthony C. Cipollaro. New England J. Med. 250: 
193-196, Feb. 4, 1954. 

The ionizing radiations employed most commonly in 
dermatology are roentgen rays. Radium is used far 
less frequently than x-rays and almost exclusively for 
cavernous hemangiomas and epitheliomas. Only a 
few dermatologists employ radium needles interstitially 
for the treatment of cutaneous neoplasms. The 
radioactive isotopes have not, as yet, been found of 
great value by either surface or internal application in 
the treatment of skin diseases. 

Many diseases of the skin respond favorably to 
superficial roentgen therapy. The author discusses a 
few illustrative conditions. 

For acne showing a tendency to rapid spread and 
leaving deep pits and scars, x-ray therapy is recom- 
mended. The patient is treated each week, receiving 
up toa maximum of 16 treatments in a period of twenty- 
four weeks. If, as occasionally happens, an erythema 
develops after two or three treatments, applications are 
stopped, and resumed when the reaction subsides if 
indications still warrant. Unfiltered rays with a h.v.1 
between 0.5 and 0.75 mm. of aluminum with a dosage of 
75 r to each side of the face are used. 

Controversy exists regarding x-ray treatment for 
symptomatic relief of neurodermatitis, psoriasis, 
lichen planus, and pruritides. Routine treatment is 
contraindicated. Particularly severe attacks may be 
terminated by application of a few weekly fractional 
doses. Careful records should ensure that only four to 
six treatments are given in any one area in any one 
year, but courses of four to six yearly treatments can be 
repeated for at least eight years without causing in- 
juries. No one area receives more than 75r at a treat 
ment. 

The greatest field of usefulness of x-rays in derma- 
tology is in the treatment of lymphomas, such as 
mycosis fungoides and leukemia cutis. The cutaneous 
nodules respond well to irradiation. When nodules 
are scattered, it is necessary to divide the body into 
thirds and treat a third every other day, with a dose 
of 75 to 100 r. When the nodules are large or few in 
number. a single dose of 200 to 300 r once every two 
weeks to each closely shielded lesion is sufficient. For 
mycosis fungoides, nitrogen mustard, tartar emetic 
and radiophosphorus are inferior to x-rays and more 
hazardous. 
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For ordinary basal-cell epitheliomas 0.5 to 1.0 em. in 
diameter, superficial roentgen rays with a h.v.l. of 
0.75 mm. Al are recommended, in doses of 600 r every 
other day for seven treatments. For larger lesions of 
this type, a smaller dose of harder rays suffices. For 
squamous-cell epitheliomas, the dose is 5,000 or 5,500 r 
given over three weeks. 

DONALD DEF. BAvER, M.D. 
Coos Bay, Ore. 


Problems of Skin Carcinoma. August Poth. Strah- 
lentherapie 93: 349-380, 1954. (In German) 

This is a statistical survey of the cases of skin car- 
cinoma which were treated by x-rays at the University 
of Frankfurt am Main between 1928 and 1951. The 
series includes 1,124 lesions in 860 patients (456 males 
and 404 females), of whom 46.4 per cent originated from 
rural areas and 53.6 per cent from urban populations, 
Multiple skin cancers occurred in 14.9 per cent of the 
patients. Of this latter group, 62.5 per cent came from 
rural and 37.5 per cent from urban populations. This 
indicates the etiologic role of rural occupations in the 
development of multiple precancerous and cancerous 
skin lesions. Ninety-three per cent of the lesions were 
found on the head. 

The diagnosis was usually made clinically. Biopsy 
was not performed systematically. Data concerning 
five-year cures could not be collected. As a criterion 
of radiation effect, absence of recurrence in one year 
was selected. 

Different technics were used for irradiation. Chaoul 
or Miiller contact therapy was preferred, resulting 
equally in about 92 per cent one-year cures. Treat 
ment was given at one- to two-day intervals, the daily 
dose decreasing from 1,000 r to 400 r. When doses of 
400 to 500 r were administered with longer (three to 
seven days) intervals, the results were poorer (43.8 per 
cent cures). For carcinomas over 5 cm. in diameter, 
treatment was given at 180 kv., with individual doses 
of 500 to 600 r. The results were less satisfactory than 
in smaller lesions. The best results were obtained with 
total doses of 6,000 r or more. The cure rates decreased 
proportionately with decrease of the total dose. 

Metastases developed in the regional nodes in 32 
cases. One patient died as a result of cerebral inva- 
sion. No distant metastases occurred. Larger lesions 
were found to metastasize more frequently than smaller 
ones. Prognosis of the metastases is poor. 

As to the etiology, several skin disorders played a 
definite role: lupus vulgaris in 12 cases, other chronic 
skin diseases in 4, industrial skin damage in 2, radiation 
damage in 6, burns in 8, and acute or chronic traumatic 
skin damage in 17 cases. 

Twelve photographs; 5 graphs; 20 tables. 

Lewis L. Haas, M.D. 
University of Illinois 


Epithelioma of the Cheek. J. Ernest Breed. Rev. 
mex. de radiol. 7: 310-321, July-August-September 
1953. (In both English and Spanish) 

Carcinoma of the cheek is best treated with radium 
or a combination of roentgen rays and radium. The 
author emphasizes the importance of preserving the 
tumor bed. To treat buccal carcinoma only with ex- 
ternal radiation is obviously inadvisable, as the tumor 
bed would then receive a greater dosage than the tumor. 
When the tumor thickness is more than 1.0 cm., how- 
ever, it is essential to deliver part of the total tumor 

















dose from the skin surface. Low-intensity radium 
needles are preferable for this purpose. When the 
growth extends backward to the angle of the jaw, radon 
seeds are necessary, as the application of needles would 
be too difficult 

The author prepares a circular radon applicator so 
that it will contain 400 to 800 me. of radon filtered 
through 2 mm. of silver and 4 mm. of rubber. The 
applicator is held by hand against the tumor by means 
of a long rod, with the operator standing behind a 
large lead plate 2'/: inches thick. The applicator is 
held for five minutes against certain points about the 
periphery of the tumor, two points being treated daily. 
Best results are obtained when the treatments are 
spread over a period of three to four weeks, with a total 
dose of 5,000 to 8,000 gamma r, 80 per cent delivered 
from the side and 20 per cent from the skin surface. 

In case of bone involvement radical surgery, with 
removal of bone, is necessary. Metastatic spread to 
submaxillary, submental, and cervical lymph nodes is a 
late development and is best treated with teleradium or 
block resection 

Fifty-one cases were treated, of which 50 were squa- 
mous-cell carcinoma and | a mixed-cell salivary gland 
tumor. For 20 favorable the recovery rate 
(three years) was 80 per cent, and for 31 unfavorable 
; The five-vear cure rate for the 


cases, 


cases only 9 per cent. 

entire series was 35.7 per cent. 

tables E. Krart, M.D 
Newington, Conn. 


Three 


Herpes Zoster Treatment with X-Radiation. Theo- 
dore West, Mary Man, and Catherine Dalton. Rev 
mex. de radiol. 7: 322-329, July-August—September 
1953. (In English) 

Primary or idiopathic herpes zoster is a localized 
unilateral acute infectious disease with segmental dis- 
tribution, caused by a neurotrophic virus similar to vari- 
cella. Secondary herpes zoster occurs in association 
with systemic disorders, as a complication of leukemia, 
Hodgkin's disease, metastatic carcinoma, syphilis, and 
osteoarthritis. Among precipitating agents are sys- 
temic medications such as arsenic, bismuth, gold, 
mercury, iodides, and even large doses of thiamine 
chloride. ~* 

For roentgen therapy the authors use a h.v.1. of 1.1 
mm. Cu, with a small daily dosage of 25 to 100 r for at 
least the first three days, thereafter continuing therapy 
daily or on alternate days as the progress of the case 
indicates. Their maximum dosage was 550 r, in air, 
given in six days, and the minimum was 50 r given in 
two days. Treatment was directed to vertebral and 
paravertebral areas at the level of the affected nerves 
and to areas above and below the site corresponding to 
the nerve levels 

When cranial nerves are involved, the entire posterior 
cervical spine is exposed, with the rays directed slightly 
cephalad. When cranial ganglia are affected, addi- 
tional exposure is advisable over the ganglia with 50 
to 75 r daily for at least three days. For palliation, 
unfiltered radiation of 100 r is used over the affected 
skin whenever practical. 

The vesicles begin to dry up during the first three 
days and complete drying is usually accomplished within 
ten days to two weeks. 


The authors have treated 86 cases. A comparison of 


the results with those in 35 cases treated by other 
means leads to the conclusion that irradiation hastens 
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healing of the cutaneous lesions and probably reduces 
the frequency of complications and sequelae 
E. Krart, M.D 
Newington, Conn 


Radiation Therapy in Diseases of the Eye. Robert S 
Sherman, Jr., and Michael J. Hogan. California Med 
80: 83--90, February 1954. 

In radiotherapy of diseases of the eye, careful selec 
tion of the radiation source and the use of special shield- 
ing make it possible to confine the radiation to diseased 
tissues. The globe is most effectively protected by a 
paraffin-coated lead shield inserted beneath the eyelid 
X-rays may be limited to the superficial tissues of the 
anterior segment of the eye by directing the beam tan- 
gentially to the anterior surface of the eye and arrang- 
ing a special applicator so that the lower half of the 
beam is cut off sharply at its axis (Walton, R.J.: Brit. ] 
Radiol. 25: 9, 1952). The retina may be adequately 
irradiated while avoiding the lens by directing the 
beam toward the retina from the temporal and nasal 
sides at a 45° angle to the sagittal plane. The authors 
have found the 50-kv.p. x-ray unit with varying filtra- 
tion to be most reliable and adaptable for most cir- 
cumstances. 

The skin of the eyelid reacts to irradiation like 
other skin, but more severely. The conjunctiva is 
quite sensitive to irradiation. Although the cornea is 
insensitive to small amounts, doses of 4,000 to 6,000 r 
cause keratitis. The iris, the uveal tract, and the retina 
are not greatly affected by the usual therapeutic doses 

With superficial radiation ranging in h.v.1. from 1.04 
mm. Al to 3.4 mm. Al, satisfactory results were ob- 
tained in cases of corneal ulcer, episcleritis, kerato- 
conjunctivitis, pterygium, corneal vascularization, 
vascularization in the region of the anterior chamber, 
uveitis, iritis, iridocyclitis, cavernous hemangioma of the 
eyelid, hemangioendothelioma, angiomatosis of the 
retina, and absolute glaucoma. Results were poor in 
epithelization in the anterior chamber and retinitis. 
The details of dosage are reported 

The authors also treated 64 carcinomas of the eyelid, 
using, most commonly, h.v.l. 2.4 mm. Al to 3.4 mm 
Al, 20 to 30 cm. target-skin distance, and a tissue dose 
of 4,000 to 6,000 r in seven to twenty-one days. The 
best cosmetic results in carcinoma of the eyelid were 
obtained when the dose was distributed over eighteen to 
twenty-two days. Among the 64 cases there were only 
5 known recurrences. The methods of therapy used in 
3 cases of retinoblastoma are also reported. The 
lesions were apparently controlled. 

Two drawings; 5 tables. 

RICHARD F. McCiure, M.D 
Redondo Beach, Calif 


Treatment of Carcinoma of the Thyroid. Folke 
Acta radiol. 41: 169-191, February 1954. 
This study comprised a series of 144 cases of car 
cinoma of the thyroid which were treated between the 
years 1935 and 1946. In 25 per cent of these cases 
there was no histologic verification. In 20 per cent the 
patient was under the age of forty. Of the entire 
group, only 25 per cent were considered operable 
Operability was determined by the extent of the 
disease process at the time of treatment. In Stage J, 
the primary tumor was mobile or only slightly fixed to 
the adjacent structures and no metastases were present 


Jacobsson 





910 ABSTRACTS OF CURRENT LITERATURE 


Stage II was similar to Stage I except that mobile lymph 
node metastases were present on one side of the neck. 
In Stage II], the primary tumor was extensively fixed to 
adjacent structures and there were bilateral and/or 
fixed cervical lymph node metastases. In Stage JV, 
distant metastases were present. 

Operable cases (Stages I and II) were treated surgi- 
cally, with teleradium postoperatively. The five-year 
survival in these cases was 95 per cent. The surgery 
varied from simple extirpation of the tumor to total 
thyroidectomy (the latter was only rarely indicated). 

The inoperable cases were irradiated, usually by 
teleradium. A tumor dose of more than 6,000 r in 
three or four weeks was obtained in advanced wide- 
spread tumors. Teleradium is preferred over ordinary 
roentgen therapy because larger skin doses are toler- 
ated, with less tracheal and esophageal reaction and less 
cartilage necrosis. A five-year survival of 35 per cent 
in Stage III was obtained. Three of 24 patients with 
Stage IV lesions survived more than five years 

An important prophylactic measure is the removal of 
all nodular goiters. In this series of 144 cases, 60 per 
cent of the patients had noticed a goiter for more than 
one year prior to the diagnosis of cancer. 

One diagram; 4 tables. 

RICHARD E. Ottoman, M.D. 
University of California, L. A. 


Malignant Teratoma in the Thyroid Gland of an 
Adult. Joseph A. Buckwalter and Jack M. Layton. 
Ann. Surg. 139: 218-223, February 1954. 

The authors report a case of malignant teratoma 
which apparently arose in the thyroid gland of a 23- 
year-old female. A hard tender mass was present in 
the area of the thyroid gland on the right side of the 
neck. The basal metabolic rate was —3 per cent; 
protein-bound iodine 7.4 micrograms per cent. Radio- 
active iodine studies revealed uptakes of 29 per cent in 
four hours and 48 per cent in twenty-four hours in the 
region of the thyroid gland. The area of the tumor 
took up relatively less of the iodine. 

At operation the right lobe of the thyroid was found 
to be replaced by tumor, which had encircled the 
trachea. A total thyroidectomy and a right radical 
neck dissection were performed. Partial obstruction of 
the right internal jugular vein had occurred. The 
tumor was composed of anaplastic and truly embryonic 
tissues corresponding closely to different stages of em 
bryonic development, the bulk of the mass showing 
varied forms of immature neural tissue. Postopera 
tively a radioactive iodine survey indicated no residual 
functioning thyroid tissue 

Four months after operation there were several 
masses in the right side of the neck and an upper medi- 
astinal mass. External irradiation for a calculated 
tumor dose of 3,670 r to the right side of the neck and 
1,960 r to the upper mediastinum, over a three-week 
period, resulted in definite regression of the masses 

Six months following surgery there was further en 
largement of the neck masses, some new ones had ap 
peared, and there was suggestive metastatic infiltration 
in the right lung base. A calculated tumor dose of 
3,000 r was delivered to the right supraclavicular area, 
and 4,000 r to the left side of the neck, in a two-week 
period. 

Eight months following the operation the patient's 
general condition had deteriorated and the entire right 
side of the neck was occupied by a stony hard sheath 
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with extension to the left. One hundred fifty milli. 
curies of radioactive colloidal gold were placed in the 
right pleural cavity following thoracentesis for hydro- 
thorax. A submental node was treated by external 
irradiation, 1,800 r calculated tumor dose. Death 
occurred suddenly, approximately fifteen months after 
the patient had first noticed the neck mass and nine 
months after operation. 

External irradiation in this case offered temporarily 
effective palliation in the presence of a highly malignant 
teratoma. The beneficial effects were probably related 
to the degree of inactivity of the embryonic-like terato- 
matous tissues. 

Two roentgenograms; 1 photomicrograph. 

BENJAMIN KAUFMAN, M.D. 
Cleveland City Hospital 


Surgical Technique in the Treatment of Duodenal 
Ulcer by Antroduodenectomy and X-Ray Irradiation. 
Grayton Brown. Brit. J. Surg. 41: 359-365, January 
1954. : 

Morbidity following subtotal gastrectomy for duo- 
denal ulcer is too high in the opinion of the author to 
be regarded as satisfactory. In his series of 94 cases 
thus treated, 6 suffered from moderate to severe post- 
gastrectomy symptoms, while others complained of 
minor grades of weakness and failure to regain normal 
weight. To reduce the incidence of postoperative 
morbidity the aim of the surgeon should be to remove 
the duodenal ulcer, to maintain the normal food channel 
by gastroduodenostomy, and to remove a minimal 
amount of stomach while avoiding the risk of recurrent 
ulceration. To accomplish these objectives, the pro- 
cedure of antroduodenectomy followed by x-ray ir- 
radiation of the stomach to reduce the gastric secretion 
is advocated. 

The operation consists of a limited resection including 
the gastric antrum and first part of the duodenum con- 
taining the ulcer. This is followed by gastroduoden- 
ostomy. It is considered highly desirable, and usually 
possible, for duodenal ulcers which are severe enough to 
require surgery to be excised altogether with the sur- 
rounding area of fibrosis. A further mobilization of the 
duodenum enables a gastroduodenostomy to be per- 
formed with more safety than closure of the duodenum 
as a blind stump. 

The author has treated 31 patients by this method. 
He presents a representative case in which 2,000 r 
was delivered to the stomach over a three week period, 
beginning eight weeks after operation. None of the 
patients became sick following irradiation; serial test 
meals showed considerable reduction in the secretion of 
acid, and gastric biopsies revealed moderate atrophy of 
the acid- and pepsin-secreting cells, together with some 
inflammatory reaction. 

Of the 31 patients treated, 29 had satisfactory post 
operative results. Many years must elapse, however, 
before final assessment of this method is possible. 

Two roentgenograms; 1 photograph; 9 drawings 

WynTON H. Carro.i, M.D. 
Shreveport, La. 


Primary Cancer of the Vagina. James P. Palmer 
and Sheldon M. Biback. Am. J. Obst. & Gynec. 67: 
377-397, February 1954. 

The authors present a review of 112 cases of 
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primary cancer of the vagina seen at the Roswell Park 
Memorial Institute (Buffalo, N. Y.) over a period of 
thirtv-three years. The average age was 57.5 years 
for the entire group and the incidence was found to be 
13 per cent of all gynecological cancer. The disease is 
uncommonly associated with pregnancy, and pregnancy 
is not believed to be a primary etiologic factor or to alter 
he prognosis seriously. 

Bleeding was the commonest symptom, occurring in 
75 per cent of the patients, followed by pain in 37.5 per 
cent. Vaginal discharge was noted in 17 per cent and 
urinary disturbances in 10 percent. The average dura- 
tion of symptoms was 7.3 months. 

The tumor was on the posterior wall of the vagina in 
45.7 per cent of the series and on the anterior wall in 22.4 
per cent. Three basic types were represented: papil- 
lary, infiltrating, and ulcerative. Ninety-seven per cent 
of the tumors were squamous-cell carcinoma; 1.8 per 
cent leiomyosarcoma; 0.9 per cent fibrosarcoma. No 
relation was found between pathological grades and 
survival rate. 

Treatment of vaginal cancer must be individualized. 
For flat superficial lesions a surface application of either 
a single 50-mg. radium source in a Duralumin appli- 
cator 1.0 cm. thick or two such applicators in parallel are 
used; 7,500 gamma r are delivered to the surface of the 
lesion, or 3,800 gamma r at 2.0 cm. from the surface. 

For thicker tumors interstitial radium needles are 
used, 1.0- to 2.0-mg. radium needles of 1.0 cm. length 
being placed 1.0 cm. apart in the midplane of the tumor. 
Approximately 5,000 gamma r at 0.5 cm. beyond the 
edge of the lesion is considered adequate. 

If the lesion is more extensive, radium therapy may 
be supplemented by external roentgen irradiation. In 
general, a 400-kv. machine is used. Through multiple 
pelvic ports converging on the vagina and broad liga- 
ments, 5,000 to 6,000 r are delivered to the tumor in five 
or six weeks. 

Most patients who received adequate radiation ex- 
perienced some immediate reaction in the bladder and 
rectum. Fistulas occurred in 4.4 per cent of the pa- 
tients. A 32 per cent five-year absolute survival rate 
without symptoms for 75 patients treated up to 1947 is 
shown, which is an improvement over most previously 
reported series of cancer of the vagina. 

Sixteen tables THEODORE E. Keats, M.D 

University of California, S. F 


The Epilation Dose. V. Knoll. Strahlentherapie 
93: 299-306, 1954. (In German) 

The epilation dose is of practical importance for the 
roentgen therapy of tinea capitis. In the more recent 
German literature it is quoted as 400 r at 1.25 mm. Al 
h.v.l. In America a dose of 300 r (measured in air) has 
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been considered sufficient for epilation. In a series of 
30,000 epilations over a period of three years, the author 
found 300 r to be the correct figure. The first 10,000 
cases were treated with five overlapping fields, with the 
central beam perpendicular to the plane of each field 
Unhappily, permanent alopecia was frequently ob- 
served in the overlapping areas, especially in the region 
of the parietal bosses and elsewhere when the head was 
small, 

There are four possible methods of reducing the 
overlapping of fields: 

(1) Small focus-skin distance. This will cause 
difficulties in positioning. For accurate positioning the 
author prefers a distance of 25 cm 

(2) Fractionating the treatment or giving a series of 
small doses instead of the customary large single dose 
This is not practical, especially when patients have to 
travel long distances. 

(3) Using a four-field method instead of the cus- 
tomary five fields. This is feasible only when the head 
is small, as in young children. 

(4) Changing the angle of the incident central ray 

The author modified the classical five-field method by 
angulating the roentgen beam as follows 

For the frontal field the tube was tilted 15 to 20 de- 
grees so that the central beam was directed upward to- 
ward the sagittal suture area. A distance of 15 cm., 
however, must be maintained between the incident 
central beams of the frontal and the parietal field. In 
children, therefore, the central beam will have to be 
directed toward the hairline of the forehead 

The parietal field was treated as before 

For the occipital field only a slight change was nec- 
essary. The tube was tilted 15 te 20 degrees so that 
the central beam was directed toward the neck. Here 
again a distance of 15 cm. must be maintained between 
the incident central beams of the occipital and parietal 
fields, so that in small children the beam has to be 
directed toward the hairline of the neck 

The temporal fields were subjected to the most dras 
tic modification for minimizing the dangerous overlap- 
ping of fields at the parietal bosses. Here the angle 
between the temporal plane and the central beam 
must be 120 to 130 degrees in the axial as well as the 
sagittal direction 

With the classical method, with 300 r, the overlapping 
dose was as high as 540 r, which meant permanent 
alopecia. With the modified or angulation method, as 
used in the last 20,000 cases, the overlapping dose was 
reduced to 450 r, which was easily tolerated and caused 
no permanent alopecia 

Six photographs; 3 drawings 

E. Krarr, M.D 
Newington, Conn 


RADIOISOTOPES 


Diagnostic Use of Radioisotopes in a General Hospi- 
tal. R. W. Emerick, L. E. Holly, A. H. Joistad, Jr., 
and K. E. Corrigan. J.A.M.A. 154: 493-495, Feb. 6, 
1954. 

The authors believe that the establishment of a radio- 
active isotope department in a small general hospital is 
a feasible and practical procedure. They describe 
their experience in the Hackley Hospital, Muskegon, 
Mich. Because of the demands of a high-level ra- 
diation laboratory in regard to space, expense, and 


equipment, dilute isotope solutions are obtained from a 
larger hospital and are handled in a low-level radiation 
laboratory, where adequate protection is attained in 
minimal space and with little special equipment. A 
good Geiger-Miiller counter and a radiation survey 
meter are essentials 

Experience has been almost exclusively with I'*! 
Patients for diagnostic studies are hospitalized for forty 
eight hours and receive tracer doses of 50 microcuries 
Multiple survey counts are made over two days and all 
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urine is assayed. The results of 412 tracer studies are 
summarized. 
One photograph. RicHarRp E. BUENGER, M.D. 


Chicago, III. 


The Radioisotope Program in the General Hospital. 
Edith H. Quimby. J.A.M.A. 154: 499-501, Feb. 6, 
1954. 

The author believes that a radioisotope program will 
soon be a part of most general hospitals. It will al- 
most certainly include thyroid function studies, blood 
volume determinations, P*? therapy of leukemia and 
polycythemia, Au'*® therapy for ascites, and ['*! 
therapy for exophthalmic goiter, and may, in addition, 
provide for localization of brain tumors and liver me- 
tastases, determination of extracellular fluid volume, 
isotope clearance measurements for various tissues, and 
studies of peripheral vascular disease. 

The Atomic Energy Commission rules are briefly 
reviewed and methods for meeting the requirements are 
discussed. RICHARD E. BUENGER, M.D. 

Chicago, Ill. 


Therapeutic Value of Radioisotopes in a General 
Hospital. Carleton B. Peirce. J.A.M.A. 154: 495 
499, Feb. 6, 1954. 

The author- emphasizes the grave responsibilities 
associated with the therapeutic use of radioactive 
isotopes and points out that in but few instances do 
they afford control of disease more easily or less ex- 
pensively than the older methods of chemotherapy and 
roentgen and radium therapy. 

The properties of the isotopes in general are discussed, 
with special reference to specific problems of external 
irradiation, intracavitary irradiation, interstitial ir- 
radiation, and parenteral administration. The final 
conclusion is as follows: 

In general the entire study of radioactive isotopes as 
therapeutic agents is still in the realm of research and 
should be so considered. No general hospital! (a) that 
discovers and treats fewer than 500 new cases of malig- 
nant disease or 100 of thyroid disease per year, (>) 
whose staff is not fully diversified and especially skilled 
in clinical physiology and radiation therapy, with an 
experienced radiation physicist or biophysicist, (c) 
whose staff will not subrogate all personal interest to 
close teamwork in such an investigative program, and 
(d) whose administration is unwilling or unable to af- 
ford the physical facilities required should consider 
therapeutic application of the radioactive isotopes at 
this time RICHARD E. BUENGER, M.D. 

Chicago, III. 


Radioactive Phosphorus as a Diagnostic Aid in 
Ophthalmology. J. W. Bettman and Victor Fellows 
Arch. Ophth. 51: 171-179, February 1954. 

Counts of radioactivity after the injection of radio- 
active phosphorus are subject to many variables. 
Some of these, such as the dose of the isotope and the 
length of time after injection, are common to all organs. 
A special factor operative in ophthalmology is the 
fact that the eyeball acts as a hollow sphere so far as 
radioactivity is concerned; only the vascular tissues 
produce any great radioactive response. Because of 
this fact, the count is normally obtained from a very 
thin layer of tissue—the vascular uveal tract. Should 
the Geiger-Miiller tube be held over a rectus muscle, the 
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greater thickness of the underlying vascular tissue will 
lead to an increased count. Again, if the counting 
tube is pointed backward toward the macula, the tube 
receives impulses from a much greater length of uveal 
and extraocular tissues, thus increasing the count. 

The “hollow-sphere effect’’ accounts for an increase 
in counting rate as the tube is moved away from the eve- 
ball before the count begins to fall off. With a thicker 
radioactive tissue below the tube, such as a tumor, 
there is no preliminary increase in the count, but only a 
continuous falling off. Variations due to vascularity 
are also encountered if a tumor is present. This is 
true not only of different tumors but of different areas 
within the same tumor, the more vascular areas pro- 
ducing much faster counts than the less vascular areas. 
A slower rate may be obtained over avascular tumors, 
such as retinoblastoma, than over the normal eye. 

An inflammation which increases the blood supply to 
the eye results in much greater radioactivity and could 
give the same response as a tumor, or even a greater 
one. If the counts are performed a number of days 
after the injection of the isotope, it is theoretically prob- 
able that a more accurate differentiation between an 
actively growing tumor and other tissue simply with 
more blood flowing through it could be made. 

The authors conclude that the use of P* in the diag- 
nosis of ocular tumors suffers from a number of 
physiological, anatomical and physical difficulties which 
have to be overcome. A particularly difficult problem 
is posed by tumors near the posterior pole of the eye 
The isotope might, however, be an extremely valuable 
diagnostic tool (1) if a counter were designed that could 
be applied directly over a tumor located near the pos- 
terior pole, (2) if the variables mentioned were carefully 
controlled, and (3) if, perhaps, the counts were made at 
much longer intervals after injection. 

Six figures; 6 tables. 


Proaccelerin Deficiency Following Irradiation with 
Therapeutic Doses of Radiophosphorus. Herbert 
Vetter and Helmut Vinazzer. Blood 9: 163-172, 
February 1954. 

This study presents the results of a detailed analysis 
of blood coagulation defects observed in a group of 7 
patients following their exposure to a therapeutic dose 
of radiophosphorus for polycythemia. In all but one 
patient, the doses used were between 7 and 11 mc. A 
significant decrease in the proaccelerin content of the 
plasma was observed on the second day after treatment, 
lasting from three to sixteen days. Coagulation was 
severely impaired in only one patient, who received a 
total of 18 mc. in two months. No effect was found in 
one patient after a dose of only 5 mc. 

The occurrence of a similar blood coagulation defect 
in many patients with liver cell damage, its regular 
occurrence following the use of radiophosphorus, and the 
fact that this isotope contributes a considerable dose to 
the liver, make it conceivable that the effect is due toa 
transient impairment of liver function. 

Three graphs; 1 table E. E. TENNANT, M.D 

Denver, Colo. 


Iron Metabolism in Steatorrhea. The Use of 
Radioactive Iron in Studies of Absorption and Utiliza- 
tion. J. Badenoch and Sheila T. Callender. Blood 9: 
123-133, February 1954. 

It is known that iron absorption is impaired in 
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steatorrhea. This explains the poor response of pa- 
tients to iron administration for an associated iron- 
deficiency anemia. However, the results of this study 
with radioiron given to 16 patients with steatorrhea, 12 
patients with hypochromic anemia without steatorrhea, 
and 3 subjects without anemia, suggest that poor ab- 
sorption in patients with steatorrhea may not be the 
sole factor involved. 

In 2 patients, the amount of iron absorbed daily 
should have been enough to have maintained a normal 
iron balance. Both had recurrent anemia without any 
evidence of blood loss. Excess iron loss, probably 
through increased excretion (impossible to evaluate 
with labeled iron), must be considered as a possible an- 
swer 

Further evidence along this line was found in 3 pa- 
tients with idiopathic steatorrhea who did not mani- 
fest iron deficiency. Neither utilized more than 2 per 
cent of oral dosage of iron. It seems possible that in 
some cases anemia is not manifested until an excessive 
excretion cannot be compensated for, due to impairment 
of absorption by the steatorrhea. 

Six graphs; 1 table. E. E. TENNANT, M.D. 

Denver, Colo. 


Uptake of Radioiron in Tissue Storage Compounds in 
Normal and Hemosiderotic Mice and Its Utilization for 
Erythropoiesis. John K. Hampton, Jr. Am. J. 
Physiol. 176: 20-24, January 1954 

The uptake of radioiron in tissue storage compounds 
and its utilization for erythropoiesis was studied in nor- 
mal and hemosiderotic mice. 

In normal mice, the amount of intravenously in- 
jected radioiron which appeared in the ferritin fraction 
of the liver seemed to be determined by the initial size of 
that fraction. The relationship was a direct one 

In mice made hemosiderotic by intravenously in- 
jected saccharated iron oxide, the hemosiderin fraction 
accumulated the same amount of the injected radioiron 
as control animals. However, in these animals the 
ferritin fraction contained more of the radioiron than in 
controls ; 

The specific activity of the blood of hemosiderotic 
mice was only half that of the controls, suggesting 
either a depression of erythropoiesis, mixing of the 
radioiron with the enlarged non-radioactive stores, or a 
time lag during which a large amount of non-radioactive 
bone marrow iron already at the site of utilization was 
being used. Mixing of radioactive and non-radioactive 
storage iron, if it occurred, was not complete. 

Hemorrhage caused a marked reduction of the radio- 
iron in both the hemosiderin and ferritin fractions of 

livers. This reduction in radioiron was much greater 
than the fall in total chemical iron. This supports the 
findings of others that mixing of iron recently received 
with stores already present is poor and that the last 
iron received will be the first used for erythropoiesis. 

Additional evidence is provided that iron from both 
hemosiderin and ferritin is readily available for erythro- 
poiesis. 

Two illustrations. 


Radiation Sterilization. VI. Relative Merits of 
Cathode Rays and Gamma Radiations. Samuel A. 
Goldblith and Bernard E. Proctor. Nucleonics 12: 


32-35, February 1954. 
rhis article compares the use of gamma rays from 
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cobalt 60 and 3-mev electrons for purposes of food 
sterilization. The distribution of dose produced in 
water by electrons of 1-mev, 2-mev, and 3-mev ener- 
gies are shown ina figure. The 3-mev electrons have a 
maximum range of about 1.4 cm. and are thus appro- 
priate for irradiation of only relatively thin objects 
The highly penetrating gamma rays from cobalt 60 are 
capable of dissipating energy throughout large objects 
The uniformity of the dose is greatly improved by the 
use of multiple sources surrounding the irradiated ob- 
ject. 

A series of separate experiments in which cultures of 
E. coli were irradiated with 3-mev electrons and with 
cobalt 60 gamma rays were performed under circum- 
stances which resulted in both uniform and non-uniform 
dose distributions. For the same average dose, the 
non-uniform distribution was less effective in steriliza- 
tion, emphasizing the greater efficiency of uniform dis- 
tributions. 

Comparison of the bactericidal effectiveness of 3-mev 
electrons and cobalt 60 gamma rays under similar dose 
conditions indicated a relative effectiveness ratio of 
unity. 

Five figures; 2 tables 

Joun S. LauGuirn, Ph.D 
Memorial Center, New York 


Control of Trichinosis by Gamma Irradiation of 
Pork. Sylvester E. Gould, Henry J. Gomberg, and 
Frank H. Bethell. J.A.M.A. 154: 653-658, Feb. 20, 
1954 

Commercial irradiation of raw pork may prove to be a 
practical means of controlling trichinosis. A dose 
which will produce sterility of the adult 7,richinae or 
one sufficient to prevent maturation of the larvae to 
adult forms will break the Trichina cycle and thus pre- 
vent the development of the muscular phase of trichino- 
sis in the potential host. 

Earlier experiments (Am. J. Path. 29: 323, 1953 
Abst. in Radiology 62: 162, 1954) with x-rays had 
shown that, while a relatively large dose (750,000 r) 
is required to kill 7richina larvae in vitro, as little as 
3,500 to 5,000 r is effective in preventing repro- 
duction of the parasites. Exposure of trichinous meat 
in thickness of less than 1.5 cm. to a dose of 15,000 r 
rendered the larvae in the meat non-infective to ex- 
perimental rats. Similar results were obtained with 
cobalt 60 (Science 118: 75, 1953). A dose of 15,000 r 
produced sexual sterilization of the larvae, and 18,000 r 
prevented 99 per cent from maturing to adult forms 

The experiments described are a continuation of 
those with cobalt 60, designed to determine the effect of 
gamma radiation from this source on trichinous pork 
Doses of 9,500 to 10,350 r to infested meat produced 
sexual sterility in 74 to 98 per cent of gravid female 
Trichinae recovered from the intestines of rats after six 
days. A dose of 11,830 r produced sterility in 100 per 
per cent. In irradiating meat, account must be taken 
of the loss in radiation dose as the distance from the 
source is increased. Practically, the authors suggest a 
dose of 30,000 r for prevention of maturation of the 
larvae to adult forms. 

It is believed that waste fission products of atomic 
radiation might produce a similar effect at lower cost 

Four illustrations; 2 tables. 

DONALD DEF. BauvgerR, M.D. 
Coos Bay, Ore 
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RADIATION EFFECTS 


Mycosis Fungoides. Report of a Case Terminating 
in Myelogenous Leukemia. John E. LeDonne. New 
England J. Med. 250: 240-242, Feb. 11, 1954. 

A forty-six-year-old male was seen in the Skin Clinic 
of the Massachusetts General Hospital in January 
1947, with a generalized and pruritic eruption of twenty 
years duration. Scattered over the entire cutaneous 
surface of the body, excluding the face, were scaly, 
infiltrated, erythematous patches. A few shotty in- 
guinal and axillary lymph nodes were present. Blood 
counts and urinalysis were normal. A skin biopsy 
revealed the typical changes of mycosis fungoides 

At this time low-voltage x-ray therapy was begun, 
being administered as a ‘‘spray’’ at weekly intervals to 
different body sections in a dose of 30 r, unfiltered, to 
each section (100 kv., 10 ma., target-skin distance 61 
cm This treatment was continued for five months, 
resulting in complete relief of pruritus and almost com- 
plete clearing of the widespread dermatosis. Six weeks 
later the lesions recurred and urethane therapy was 
initiated, without any appreciable improvement. The 
skin lesions even progressed. The hemocytologic pic- 
ture remained normal throughout this period. 

In October 1948, the patient was again examined. 
Blood counts, urinalysis, blood chemical determina- 
tions, and chest films were within the limits of normal. 
The skin biopsy again showed mycosis fungoides. A 
series of nitrogen mustard injections, (6.3 mg. each day 
for six days) produced progressive and marked improve- 
ment clinically and healing of all the ulcers. Many of 
the skin lesions disappeared. In February 1949, there 
was again a recurrence of skin lesions and another 
course of nitrogen mustard was given. From March 
1949 through November 1950, the patient was given 
weekly or biweekly “‘spray”’ irradiation to different 
body sections of 30 to 180 r each. Throughout this 
time the white blood count remained consistently above 
6,000. Courses of ACTH in November 1950 and Janu- 
ary 1951 relieved the pruritus but had no apparent ef- 
fect on the skin lesions. Skin biopsy at this time again 
showed mycosis fungoides and in addition there were 
noted radiation changes in the corium. From March to 
December 1951, weekly or biweekly x-ray treatments 
were again given, in doses ranging from 45 r to 300 r, 
unfiltered. During the latter half of this period a pro- 
gressive anemia and leukocytosis developed, and in 
January 1952 the patient was admitted to the hospital 
for the fifth and last time for further study and treat- 
ment. It was calculated that over the preceding five- 
year period he had received, in fractional doses, 24,630 
r (unfiltered ) of superficial, low-voltage radiation to the 
entire skin surface 

Examination of the blood showed a hemoglobin of 
9.5 gm. The white cell count was 15,800, with 26 per 
cent neutrophils, 32 per cent lymphocytes, 2 per cent 
monocytes, 26 per cent eosinophils, 4 per cent basophils, 
6 per cent myelocytes, and 4 per cent myeloblasts 
Platelets were abundant. There was no enlargement 
of the liver or spleen. The heart, lungs, and medias 
tinum were within the limits of normal. Bone-marrow 
preparation revealed a marked shift to the left in 
the myeloid series. Megakaryocytes were numerous 
Blast and early forms were also noted in the peripheral 
blood smear, and these changes were regarded as con 
sistent with early myelogenous leukemia. The patient 
died in coma on the eightieth day of hospitalization 


The final blood count showed 8 per cent myeloblasts, 60 
per cent promyelocytes, 8 per cent myelocytes, 10 per 
cent metamyelocytes, 10 per cent neutrophils, 2 per 
cent eosinophils and 2 per cent lymphocytes. Platelets 
were absent from the smear. 

It is suggestive that the leukemia developed as g 
sequel to the large amounts of superficial, generalized 
x-ray therapy administered in this case. 

ALFRED O. MILLER, M.D. 
Louisville, Ky. 


Herpes Zoster after Roentgen Treatment. H. G 
Schmitt and F. Thierfelder. Strahlentherapie 93: 
417-425, 1954. (In German) 

The authors observed 9 cases in which herpes zoster 
developed after roentgen irradiation of various body 
parts, in 6 cases for carcinoma and in 3 for benign con- 
ditions. It appeared mainly in the irradiated segment, 
though neighboring areas were also affected. An etio- 
logical relationship is held to be probable. 

One photograph. Lewis L. Haas, M.D 

University of Illinois 


Nine Cases of Radiation Damage of the Osteocarti- 
laginous Chest Wall with One Fatality. Rudolf Birk- 
ner and Johannes Schaaf. Strahlentherapie 93: 454- 
465, 1954. (In German) 

In 9 cases cartilage and bone damage was found in 
the anterior chest wall six months to ten years after 
irradiation, performed in 6 cases for breast cancer, in 2 
cases for bronchogenic carcinoma, and in 1 case for 
sarcoma of the clavicle. The damage occurred in the 
ribs and in the clavicie, consisting of atrophy, necrosis, 
or spontaneous fracture of the affected bones. In the 
fatal case a retrosternal abscess developed, with peri- 
carditis. Treatment was given at 60 to 180 kv., and 
the estimated tissue doses to the affected bones were 
between 4,000 and 10,500 r. The authors also calcu- 
lated the effective dose in the bones in rep, multiplying 
the tissue dose with a factor representing the increased 
absorption in the involved bones. They found that the 
grade of the damage does not depend upon the effective 
bone dose alone, but that other unknown biological 
factors play a part. Individual variations in radio- 
sensitivity are probable 

Six roentgenograms; 8 photographs. 

Lewis L. Haas, M.D. 
University of Illinois 


The Problems and Therapy of the Radiation Syn- 
drome. K. Fochem. Strahlentherapie 93: 307-316, 
1954. (In German) 

In a series of 270 cases, the radiation syndrome was 
found mostly in the fifth decade of life, less frequently 
in patients above fifty and below forty. Dark-haired 
patients were less affected than those with red or blond 
hair. Working people were less frequently involved 
than non-workers. The author found the following 
symptoms, in order of frequency: fatigue (in earlier 
life), lack of appetite, nausea, headache, and intestinal 
disturbances (in later life) 

The radiation syndrome is caused by the products of 
cell disintegration, with resultant protein intoxication 
and associated changes, throwing an excessive burden of 
detoxication on the liver. Factors which combine to 
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contribute to the occurrence of the reaction are: (1) 
poor general condition, (2) poor state of nutrition, (3) 
age, (4) complexion (predominantly blond and red), (5) 
psychic factors, (6) extent of underlying disease. 

As to therapy, Nautisan, vitamin B, and B complex 
are mentioned. Vitamin C is helpful but may stimu- 
late tumor growth. In the present series levulose 
(Laevosan) was administered intravenously. In ani- 
mal experiments it was found superior to dextrose as 
far as liver protection is concerned. The injection is 
relatively easy, as the viscosity is low, and clogging of 
veins does not occur as with dextrose solutions. Marked 
improvement was noted in regard to weight loss, ano- 
rexia, leukopenia, nausea, and intestinal disturbances. 

Eight tables, 1 chart E. Krart, M.D. 

Newington, Conn. 


Effect of Levulose on Radiation Sickness. k 
Fochem. Strahlentherapie 93: 466-472, 1954. (In 
German ) 

In a second paper (see preceding abstract), the author 
considers the effect of levulose in controlling the un- 
favorable reaction to irradiation. Radiation sickness 
is due to protein intoxication as a result of cell disinte- 
gration. Examinations with the bromsulfophthal- 
ein test have shown that damage to the liver paren- 
chyma is produced in this way. Levulose is capable of 
detoxicating the liver and diminishing the untoward 
symptoms. The more commonly administered drugs, 
Nautisan, ete., result only in symptomatic relief and 
have no etiologic influence on the radiation sickness 
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A number of cases are cited in support of the author's 
conclusions 
Two illustrations Lewis L. Haas, M.D. 


University of Illinois 


Polonium in Urine of Miners Exposed to Radon. 
Mary Sultzer and John B. Hursh. Arch. Ind. Hyg. & 
Occup. Med. 9: 89-100, February 1954 

Concentrations of the radon decay product, Po*™, 
varying from about 2 to 38uuc per liter were found in 
the urine of miners working in the uranium mines of the 
Colorado Plateau. In unexposed laboratory personnel 
no urinary polonium could be detected 

The polonium in the miners’ urine is believed to come 
from Pb?” stored in the bone which, in turn, is derived 
about equally from radon daughter products deposited 
in the lung and radon accumulations in the body fat 
(10 kg. of fat). Ingested radium as a source of the 
urinary polonium is excluded, since it is shown that, 
even though body burdens of radium equal to the maxi 
mal permissible level were accumulated by the miners 
(which is unlikely), this amount of radium would con 
tribute a negligible amount of polonium in the urine 

The experimental results reported here 
to be in agreement with calculations made on the basis 
of probable values for the fate in the body of the chemi 
cal elements in the radon decay scheme 

The possibility of inferring the accumulated radiation 
dose to the lung from the measurement of urinary po- 
lonium and the specification of a urinary polonium level 
prognostic of probable lung injury await further study 


were found 


EXPERIMENTAL STUDIES; RADIOBIOLOGY; RADIOPHYSICS 


Brain and Liver Phosphorus Metabolism in the Acute 
Irradiation Syndrome. Warner H. Florsheim and M 
E. Morton. Am. J. Physiol. 176: 15-19, January 1954 

The investigation described here was undertaken in 
the hope that alterations in the ‘‘blood-brain barrier”’ 
might be reflected in the extent to which peripherally 
administered radiophosphate would penetrate to the 
brain tissues. Since im vitro work did not show any 
impairment of the phosphorus metabolism of irradiated 
brain tissue, the incorporation of the tracer should 
furnish a valid measure of the phosphorus supply to the 
brain from the blood in the intact animal 

Male albino mice ranging from four to thirteen weeks 
in age were irradiated with the filtered output of a 250 
kv., 15 ma., G.E. x-ray machine. Filtration consisted 
of 1mm. Aland0.5mm.Cu. The dosage ranged up to 
20,000 r (in air). Irradiated animals and controls of 
the same age and sex were injected intramuscularly with 
10 to 22 c.c. of P*O, within an hour after irradiation. 
The animals were killed by decapitation after twenty- 
one or twenty-four hours, the brains were ashed, and 
the material was assayed for P®* activity. As a means 
of comparison with a non-neural tissue, the uptake of 
P*? by the livers of irradiated and control mice was simi- 
larly determined 

It was found that the incorporation of peripherally 
administered tracer phosphate into the brain tissue was 
not changed by irradiation with 20,000 r of “hard” 
x-rays. This would indicate that any possible altera 
tion in capillary permeability or vascular supply pro- 
duced by irradiation does not affect the brain’s supply 
of phosphate nor its ability to incorporate this into or- 
ganic compounds. In addition, the phosphorus me 


tabolism of liver after irradiation was not demonstrably 
altered from the control. The phosphorylative efti- 
ciency of liver slices irradiated in vitro likewise remained 
unchanged. Clinical and histological effects of irradia 
tion could not be attributed to changes in the levels of 
either blood glucose or brain cholinesterase 

Two photomicrographs; 5 tables 


Pathological Changes in Neurons, Neuroglia, and 
Blood-Brain Barrier Induced by X-Irradiation of Heads 
of Monkeys. C. D. Clemente and E. A. Holst. Arch. 
Neurol & Psychiat. 71: 66-79, January 1954 

Contrary to published statements that there is a 
relative radioresistance of the adult nervous system, 
reports from both clinical and experimental sources 
reveal that irradiation can produce extensive neuronal 
pathology and neurologic disorders. Primary impair 
ment of neurons, of neuroglia, and of the vascular sys 
tem has each been cited as the principal cause of the ob- 
served neurological abnormalities 

In the normal animal there is a selective barrier be 
tween the blood and the brain, 
strated by the intravenous or intraperitoneal injection of 
vitally staining acid aniline dyes, such as trypan blue, 
where the material so injected stains the tissues of all 
other organs of the body except the central nervous sys 
tem proper. In the work here reported the authors 
utilized permeability to trypan blue as a 
of impairment of the blood-brain barrier resulting from 
exposure of the head of Macaca mulatta monkeys to 
ionizing radiation and correlated this impairment with 
the pathology of the neuroglial and neuronal elements 

Single x-ray doses ranging from 1,500 to 6,000 r were 


as has been demon 


tineasure 
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administered to the heads of 37 monkeys while the re- 
mainder of the body was shielded. Two unirradiated 
animals were used as controls. A G.E. Maximar 250 
kv.p. unit was the source; the dosage rate was 118 r per 
minute at a focal mid-cranial distance of 35 cm. as 
measured in a Masonite phantom; the animal was 
rotated at a rate of l rpm. Trypan blue was injected 
intraperitoneally at intervals before and after irradia- 
tion. Sections of the brains were prepared by several 
staining methods. 

Blood-brain barrier changes, astrocytic degeneration, 
and neuronal damage were most intense in those mon- 
keys receiving 4,500 and 6,000 r, as measured. There 
were, however, permeability abnormalities and tissue 
destruction in lower-dose groups. The most frequent 
sites of trypan blue penetration following irradiation 
were the hypothalamus and medulla  Astrocytic de- 
generation was confined to areas stained by the dye 
Neuronal injury, although more severe in these areas, 
was generally less localized. 

The trypan blue method is probably not a sensitive 
enough means of assessing permeability changes to the 
extent that it would allow estimation of the relative 
importance of direct and indirect neuronal effects of 
irradiation. The authors feel, however, that this work 
definitely establishes the impairment of the blood-brain 
barrier as a most important factor in brain damage from 
irradiation. The greater radiosensitivity of the hypo- 
thalamus and medulla, both vital centers, is the point of 
particular interest. 

Ten photomicrograms; 1 photograph; 8 drawings; 
1 table Joun F. Rresser, M.D. 

Springfield, Ohio 


Neurological and Electroencephalographic Effects 
of X-Irradiation of the Head in Monkeys. J. A. T 
Ross, S. R. Leavitt, E. A. Holst, and C. D. Clemente. 
Arch. Neurol. & Psychiat. 71: 238-249, February 1954. 

The heads of 37 monkeys were subjected to single 
exposures of x-irradiation in doses of 1,500 to 6,000 r. 
Electroencephalograms and neurologic examinations 
were made over periods as long as eight months after 
irradiation, and the pathological changes were studied 
terminally. 

Radiation sickness as manifested by the usual gas- 
trointestinal and hematological signs was not en- 
countered. The animals demonstrated a general de- 
pression of activity, blindness, opisthotonic and grand 
mal tonic and clonic seizures, ataxia, tremors, para- 
plegia, and partial facial paralysis. 

Early electroencephalographic abnormalities con- 
sisted of a slowing of activity, with an increase in ampli- 
tude; spiking and grand mal seizure patterns occurred. 
In later months survivors (1,500 r) showed focal abnor- 
malities. 

The changes in the brain during the acute period con- 
sisted of injury to neuronal and neuroglial elements, and 
of alterations in capillary permeability. The hypo- 
thalamus, optic chiasm, and dorsal part of the medulla 
oblongata were most affected. The brains of the ani- 
mals receiving 1,500 to 3,000 r (subacute), examined at 
two to three weeks, also showed neuronal damage but 
little or no edema, inflammation, or neuroglial injury. 
In later months only widespread pinpoint foci of glial 
scarring were found. 

In the acute stage the abnormalities were probably 
the result of increased intracranial pressure with edema 
and inflammation. In the subacute stage the signs 
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were probably the result of widespread neuronal de- 
generation. In later months the seizures were pre- 
sumably related to the presence of widespread miliary 
scarring of the brain. i 
The threshold for the appearance of signs of injury 
to the nervous system of the monkey seems to be about 
1,500 r, given as a single exposure. 
Two photographs; 5 electroencephalographic trac- 
ings; 1 table. THEODORE E. Kegats, M.D. 
University of California, S. F. 


Histochemical Changes in Irradiated Ovaries. IJ. 
Carbohydrate and Lipid Localization. Alvan G. Fora- 
ker, Sam Wesley Denham, and M. Harlan Johnston. 
Arch. Path. 57: 30-35, January 1954. 

In a former report (Arch. Path. 55: 147, 1953. Abst. 
in Radiology 61: 987, 1953), the authors described the 
histochemical changes in irradiated ovaries, with 
particular reference to sites of dehydrogenase activity. 
They now record the changes induced in the ovary by 
irradiation as reflected by periodic acid and Sudan black 
B staining. 

Twelve virgin female rabbits ranging from six to eight 
weeks in age and from 1,180 to 3,140 gm. in weight were 
each given 400 r in air in a single dose to a 6.0-cm. ex- 
ternal port over the left ovary. The factors of irradia- 
tion were: constant potential 200 kv., 18 ma., half-value 
layer 1.2 mm. Cu. Distance was 50 cm., and the dosage 
rate 50 r per minute. With these factors, at a depth of 
2.0 cm., the tissue dose to the ovary is approximately 
the same as the air dose. Four weeks after irradiation 
6 of the rabbits were given intravenous injections of 
urine from pregnant women (Friedman test) and 6 
were injected with urine from non-pregnant women. 
Tissues from all ovaries were stained with the periodic 
acid stain to demonstrate glycogen and other periodic 
acid-positive substances and with Sudan black B to 
demonstrate lipid. The results showed (1) little evi- 
dence of irradiation damage of the stromal cells either in 
pattern or in lipid content; (2) obliteration of many of 
the ova in irradiated ovaries, those remaining being 
largely atretic with no stainable lipid and with a con- 
siderable deposition of a periodic acid-positive substance, 
not glycogen; (3) little evidence of ability of the irra- 
diated ovaries to respond to the hormonal stimulation of 
the Friedman test. 

Eight photomicrographs. 


Blood Histamine Levels in Swine Following Total 
Body X-Radiation and a Flash Burn. Hamilton Bax- 
ter, John A. Drummond, Bram Rose, L. G. Stephens- 
Newsham, and Robert G. Randall. Ann. Surg. 139: 
179-185, February 1954. 

An experimental study of the blood level of histamine 
in swine following total-body irradiation, as well as 
after total-body x-radiation plus a thermal burn, is 
presented on the assumption that abnormal production 
of histamine or ‘‘H’’ substance may be responsible for 
acute radiation sickness. 

Twenty young swine were divided into two groups of 
10 each. All were exposed to 400 r total-body irra- 
diation and one of the groups received in addition a 
thermal burn of 10-15 per cent body surface shortly 
following irradiation. The physical factors used were 
220 kv.p., h.v.l. 1.1 mm. Cu, dosage rate 10 r per minute 
measured in air at a target-skin distance of 80 cm. 
Blood levels of histamine were determined in terms of 
micrograms per cubic centimeter of whole blood prior 
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to irradiation and periodically after irradiation and 
thermal trauma for thirty days. A complete autopsy 
was done on all animals which succumbed. 

The results obtained from this experimental study 
can be summarized as follows: 

(1) Mortality in the group of 10 swine exposed to 
roentgen radiation alone was 20 per cent, whereas that 
of the group subjected to irradiation and thermal 
trauma was 90 per cent. 

(2) Autopsies in the two groups showed similar 
findings pertaining to the acute radiation syndrome. 

(3) In the group receiving x-radiation alone there 
was a fall of blood histamine after the second day from 
an average of 1 microgram per cubic centimeter of 
whole blood to 0.3 to 0.2 micrograms about the tenth 
to the fifteenth day. Subsequently, there wasa gradual 
rise among 8 surviving animals, although the histamine 
level never reached the pre-irradiation level. In the 
group of animals subjected to both x-irradiation and 
thermal injury, there was a rise of histamine from a pre- 
irradiation level of 1.1 micrograms to 1.5 on the second 
post-irradiation day, with a subsequent rapid fall to 0.1 
on the thirteenth post-irradiation day. The only ani- 
mal which survived out of the 10 animals in this group 
showed a gradual rise of blood histamine to the pre- 
irradiation level 

A review of the literature in regard to the relation of 
histamine to acute radiation sickness is presented. The 
authors conclude that in the present study there ap- 
peared to be a definite parallelism between the fall of 
blood histamine level and increasing severity of symp- 
toms of acute radiation sickness, although the physio- 
logical-pathological responses to radiation injury are 
multiple. 

Two graphs. Tuomas Hwane, M.D. 
Cleveland City Hospital 


The Effect of Surgery on Dogs Following Whole- 
Body X-Irradiation. Gordon E. Gustafson and Frank 
A. Cebul. Surg., Gynec. & Obst. 98: 49-54, January 
1954 

To test the effect of surgery following whole-body 
irradiation the authors selected 18 pairs of mongrel 
dogs and irradiated all of them. Ten pairs received 
200 r and 8 pairs 300 r delivered at 220 kv., h.v.l. 
1.35 mm. Cu. One dog of each pair was subjected toa 
resection of 15 cm. of ileum and side-to-side anastomo- 
sis about twenty hours after irradiation. 

Seven of the control dogs and 8 of the operated dogs 


died. Thus surgery was without significant effect on 
mortality. The most common autopsy finding was a 
profound bacterial pneumonitis. In the operated 


group, the white blood count on the first postoperative 
day was elevated 41 per cent above the mean pre-irradia- 
tion level; in the control dogs the count at the same 
time was decreased 37 per cent. 

The authors suggest that the results would not be 
nearly so favorable for surgery if a major procedure 
were delaved until an animal was already sick from 
irradiation 

Seven tables GeorGE R. Krause, M.D. 
Mt. Sinai Hospital of Cleveland 


Effect of Total Body Irradiation on Wound Closure. 
Michael Radakovich, Arthur M. Dutton, and John A. 
Schilling. Ann. Surg. 139: 186-194, February 1954. 


Experimental work was carried out in an attempt to 
ascertain the effect of irradiation incident to atomic 
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warfare on wounds thus precipitated. Surgically ex- 
cised wounds of comparable length were inflicted on the 
backs of rats, and the animals were subjected to varying 
amounts (150 r, 450 r, and 650 r) of total body irradia- 
tion at different intervals, some before and some after 
injury. A photographic record of wound healing was 
kept for tabulaticn. Comparative groups were housed 
in similar environments. 

The study encompassed two aspects affecting wound 
closure: the local effect of ionizing irradiation on the 
wound and the role of systemic effects in relation to 
wound closure. Previous studies indicated retardation 
of healing when a dose of approximately 1,000 r (air), or 
up to 1,000 mg. hours of radium, was applied locally toa 
linear wound. This effect was not noted in the present 
experiments, in which lower dosages were used. With 
650 r, a slight increase in the rate of healing was ob- 
served in the surviving animals. 

In view of the proneness of irradiated animals to de- 
velop serious infection, the failure of the systemic ef- 
fects to influence wound closure is significant. Previous 
studies had shown a high incidence of septicemia in 
irradiated animals if gut trauma occurred. This factor 
was not evident here. Nor did the marked weight loss 
in the irradiated animals, due to low food intake, have 
any significant effect on wound closure 

Four illustrations; 4 tables 

G. R. Hanson, M.D 
Cleveland City Hospital 


Immediate Effect of X-Radiation on the Isolated 
Striated Frog Muscle. Herbert B. Gerstner, Charles 
P. Powell, and Everett O. Richey. Am. J. Physiol 
176: 9-14, January 1954 

The authors describe an investigation of the effect of 
irradiation on striated muscle. Experiments were per- 
formed with 120 male leopard frogs (Rana pipiens) of 
approximately equal weight. Preparation, irradiation, 
and testing of the isolated gastrocnemii were carried out 
at 20° C. Pairwise simultaneous testing of non-irra- 
diated and irradiated muscle of the same animal was 
conducted under equal conditions. Radiation factors 
were 260 kv.; 18 ma.; inherent filtration, 0.25 mm. cop- 
per; additional filtration, bottom of Pyrex glass beaker; 
target-muscle distance 8 cm. At this distance the 
dose rate was approxin itely 6,000 r/min. (in air) 

According to the effect upon the isolated muscle, 
three dose ranges of irradiation were distinguished: (1) 
a low dose range (0 to 30 kr) in which no significant im- 
mediate alteration from normal found; (2) a 
medium dose range (30-150 kr) in which muscle func- 
tion was immediately compromised and gross morpho- 
logical changes in coloration, translucency, and length 
occurred; (3) a high dose range (above 150 kr) in which 
an immediate, complete abolishment of muscle function 
was evidenced, associated with morphological changes 
similar to, but more pronounced than, those in the 
medium dose range. The results of the experiment may 
be briefly summarized as follows: in the isolated striated 
muscle of the frog, medium doses of x-rays produce radi- 
ation contracture; high doses cause radiation rigor 

Three illustrations; 2 tables 


was 


Adenosine Triphosphatase and 5-Nucleotidase Ac- 
tivity of Hematopoietic Tissues of Irradiated Animals. 
Kenneth P. Dubois and Donald F. Petersen. Am. J 
Physiol. 176: 282-286, February 1954. 

The authors report the results of detailed studies on 
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the influence of whole-body irradiation on the adeno- 
sine triphosphatase and 5-nucleotidase activity of the 
spleens and thymus glands of rats and mice (radiation 
factors: 250 kv.p., 15 ma., 0.25 mm. of copper and 1 
mm. of aluminum added filtration, target distance 75 
em., and dose rate 30 to 35 r per minute). With sub- 
lethal doses of irradiation these tissues were found to 
exhibit an increased ability to hydrolyze adenosine 
triphosphate and 5-adenylic acid, an effect which be- 
came evident as early as three hours after irradiation, 
reaching a maximum within seventy-two hours. The 
alteration in enzyme activity by irradiation was re- 
versible, the rate of reversal depending upon the dose of 
X-rays. 

Within the range of 25 to 400 r, the increase in the 
adenosine triphosphatase activity of the spleens and 
thymus glands of rats was directly related to the dose of 
radiation administered. Doses in excess of 400 r did 
not evoke additional increases. A similar relationship 
between x-ray dosage and nucleotidase activity was ob- 
served in the spleens and thymus glands of rats when 
doses between 100 and 400 r were administered. 

Lethal x-ray doses caused an irreversible increase in 
the adenosine triphosphatase and 5-nucleotidase ac- 
tivity of the spleens and thymus glands of rats and mice. 

Six graphs. 


Humoral Factor in Irradiation Protection: Modifica- 
tion of Lethal Irradiation Injury in Mice by Injection of 
Rat Bone Marrow. Charles C. Congdon and Egon 
Lorenz. Am. J. Physiol. 176: 297-300, February 
1954. 

The failure to obtain reproducible results in the pro- 
tection of irradiated mice with guinea-pig bone marrow 
(Radiology 58: 863, 1952) left unsettled the question 
whether or not a humoral factor can operate across 
species barriers in protection against total-body irradia- 
tion. Evidence now presented demonstrates that bone 
marrow from the rat will prevent the death of irradiated 
mice. 

The irradiated mice were from the genetically homo- 
geneous hybrid LAF, and Strain A. Both male and 
female animals were used at about three months of age 
The 30-day LD 50 for LAF, mice is approximately 650 r, 
and for Strain A mice approximately 560 r. The mice 
received a tissue dose of 800 r or 900 r, either of which is 
a 21-day LD 100 for either type of mouse. Radiation 
factors were 186 kv.p., 20 ma., filtration 0.25 mm. Cu 
plus 1.06 mm. Al. Two tubes opposite each other 
were used to obtain a uniform tissue dose; their foci 
were 54 cm. from the center of the mice. Dosage rate 
was 100 r + 5 per cent/min 

Bone marrow from Osborne-Mendel rats given in- 
travenously to irradiated LAF, mice reduced the mor 
tality at twenty-one days to 0-30 per cent. In irra- 
diated Strain A mice, bone marrow from Osborne- 
Mendel rats brought about a reduction in mortality to 
45 per cent at twenty-one days. Bone marrow from 
Sprague-Dawley rats administered intravenously to 
irradiated LAF, mice gave less protection—30-80 per 
cent mortality at twenty-one days. With intraperi- 
toneal administration, mortality was 100 per cent. In 
irradiated Strain A mice receiving Sprague-Dawley rat 
bone marrow intravenously the mortality at twenty- 
one days was 85 per cent. Bone marrow from Fischer 


rats, when given intravenously, did not alter the 100 
per cent mortality of irradiated Strain A mice. The 
same type of bone marrow given intraperitoneally to 
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irradiated LAF, mice produced a reduction to 86 per 
cent. 
The variation in the protective effect of bone marrow 
from the different strains of rats requires further study. 
One graph; | table. : 


The Biological Effectiveness of Thermal Neutrons on 
Mice. IandII. James T. Brennan, Payne S. Harris, 
Robert Emerson Carter, and Wright H. Langham. 
Nucleonics 12: 48-56, February; 31-35, April 1954 

This article (in two parts) describes a series of ex- 
periments designed to determine the relative biological 
effectiveness of thermal neutrons compared with 250-ky. 
x-rays for lethality in mice. Part I is devoted to physi- 
cal measurements and dosimetry considerations, while 
the second part is primarily concerned with the biologi- 
cal results. 

A thermal column of the Los Alamos homogeneous 
reactor was employed as the source of thermal neutrons 
The column was constructed to provide a maximum 
ratio of neutron to gamma-ray exposure. Considerable 
effort was devoted to the problem of determining ac- 
curately the thermal neutron flux and the amount of in- 
herent gamma-ray contamination. Other corrections 
due to the presence of the experimental animals’ were 
also determined. The absorption measurements neces- 
sary to determine the neutron flux and the relative 
amount and energy of the gamma rays are described in 
detail. Lithium was used as an absorber in these 
measurements because of its high cross section for neu- 
tron capture and relatively unimportant gamma-ray 
production. 

Sixteen hundred Swiss mice between eight and eleven 
weeks of age were used in the experiment. The com- 
parison of the resulting LD 50 doses for thirty-day 
lethality indicated that 1.3 X 10” neutrons/cm.? gave 
an effect equivalent to 1 roentgen of 250 kv.p. x-rays. 

Twenty-four illustrations; 2 tables 

Joun S. LAuGHLIN, Ph.D. 
Memorial Center, New York 


An X-Ray Dose-Action Curve for Eye-Color Muta- 
tions in Mormoniella. David T. Ray and P. W. 
Whiting. Biol. Bull. 106: 100-106, February 1954. 

Visible mutations have been induced in widely di- 
verse species of organisms by x-rays and other ionizing 
radiations. Dose-action curves for these visible mu- 
tations have been shown in several organisms to be 
similar to those for lethals. These curves are of the 
straight-line type of direct proportionality, 7.e., for a 
given increment of dose at any interval within the 
range, a similar proportion of mutations is added. The 
authors obtained a dose-action curve for eye-color 
mutations in Mormoniella, the chalcidoid wasp, and 
found this also to be of the straight-line type, indicating 
that single hits produce the mutations. However, an 
insignificant dip, occurring at the mid-point, 2,680 r, 
suggested the possibility of a second factor. 

One graph; 3 tables. 


Effect of Conventional and High-Energy Radiations 
on Tumors. Gunther Barth and Felix Wachsmann. 
Strahlentherapie 93 : 395-399, 1954. (In German) 

The specific ionization of different energies is dif- 
ferent. Therefore, different ‘‘equivalent’’ doses are 
required to produce the same radiation effect. How- 
ever, the quantitative difference is not uniform. For 
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different tissues and different reactions the quantitative 
ratio of the equivalent doses of various energies also 
differs. The authors assume that the differing ratio 
may cause qualitative, elective differences in the bio- 
logical effect. 
Hoffmann and Wachsmann found, in comparative 
irradiation of Walker carcinoma of the tails of rats, 
that with the 5-mev electron beam the carcinoma disap- 
peared without reaction in the surrounding healthy 
tissues, while with 200-kv. x-rays this was accom 
panied by a serious reaction in the adjacent tail por- 
tions. Barth, Katrakis and Wachsmann, in work as 
yet unpublished, expected to increase the elective effect 
bv fractionated dosage, but their experiments on the 
skin of rabbits showed rather a decreased difference in 
the biological effects of the two radiations. But the 
authors believe, on a theoretical basis, that a great 
divergence in electivity may occur in certain conditions, 
to such degree that, for example, conventional x-ray 
irradiation will damage the tumor in 85 per cent and the 
normal tissues simultaneously in 60 per cent, while the 
high-energy radiation will damage the tumor electively 
in 85 per cent and the healthy tissue in only 30 per cent. 
Lewis L. Haas, M.D. 
University of Illinois 


Two illustrations. 


Introductory Remarks on the Dosimetry of Ionizing 
Radiations. U. Fano. Radiation Res. 1: 3-9, Feb- 
ruary 1954. X-Ray Dosimetry: General Principles 
and Experimental Factors. Leonidas D. Marinelli. 
Ibid. pp. 23-33. Measurement of Slow Neutrons 
and Coexisting Radiations. P.S. Harris. Ibid. pp. 
34-42. 

These three papers are part of a symposium on 
Physical Measurement in Radiobiology presented at the 
1953 meeting of the Radiation Research Society. 

Fano seeks to show how the conditions of exposure 
may favor or hinder the accuracy of dosimetry and its 
subsequent interpretation. It is important to bear 
clearly in mind in the early planning of an experiment 
what level of accuracy is desired in regard to the dose 
delivered to particular portions of the treated material 
and in regard to the linear energy transfer. To achieve 
good accuracy, one must analyze and evaluate the 
effects which result from the chain-wise generation of 
secondary radiations and which involve a complex 
flux of radiation at any point and frequently rapid 
variations of this flux from point to point. These 
effects may be minimized by careful design which 
strives to reduce the inhomogeneity of the radiation 
flux and its variation from point to point within the 
treated material 

lonization in gases has proved to be the most ex- 
pedient method of measuring x-radiation doses for 
radiological purposes. Marinelli reviews briefly the 
basis of this method and describes the use of the open 
air-ionization chamber and the thimble air-ionization 
chamber. He then discusses some of the factors that a 
radiobiologist with access to a typical x-ray machine, 
and in possession of a typical commercial dosimeter, 
would have to consider in order to measure the dose 
correctly The principle of photon-electron equilib- 
rium is explained. Marinelli recommends that, when 
there are no facilities to measure the radiation cor- 
rectly, radiobiologists should follow closely the proce 
dures recommended to radiologists for the specification 
of their treatments, taking care in particular to ensure 
photon-electron equilibrium. 








ABSTRACTS OF CURRENT LITERATURE 919 


The accurate measurement of slow neutrons for bio- 
logical studies is a difficult and important problem 
Measurement is complicated because of the nature of 
the methods required for the production of an ade- 
quate neutron flux for biological investigations. It is 
further complicated because there is no method at pres 
ent for the direct determination of tissue dose. Harris 
discusses the use of indirect methods which have been 
developed that enable the radiobiologist to measure 
thermal neutrons in terms of relative biological effect 
(RBE) with reasonable accuracy He states that the 
determination of a correct value for the RBE of slow 
neutrons will depend on the particular biological system 
used and on the development of an absolute physical 
measure of rep or total energy deposited in that system. 

The symposium also includes a paper by Moyer en 
titled ‘‘Neutron Physics of Concern to the Biologist.” 


Secondary Roentgen Radiation fiom Wax, Alu- 
minum, Iron, and Lead at Tube Voltages Between 40 
and 170 kv. Lars Lorentzon. Acta radiol. 41: 201 
208, February 1954. 

Several graphs for use in radiation protection evalua- 
tion have been established by the author. These are 
concerned with the secondary radiations from wax, 
lead, aluminum, and iron. The highest value was ob- 
tained for wax, and presumably similar values would 
obtain for the secondary radiation from other light 
substances such as tissue, water, and wood. Absorp- 
tion curves for the secondary radiation from wax, lead, 
aluminum, and iron are available in four separate 
figures for various tube voltages up to 170 kv 

One figure; 6 graphs. 

RicHarp E. Orroman, M.D 
University of California, L. A 


Density Effect in y-Ray Measurements. G. N. 
Whyte. Nucleonics 12: 18-21, February 1954 

This article is concerned with the effect of the polari- 
zation density phenomenon on ionization measure- 
ments. Inthe development of the Bragg-Gray relation 
it was assumed that the energy lost by an ionizing 
particle traversing a definite quantity of a given 
medium was independent of the density of that medium 
However, theory indicates that the greater the density 
of the medium, the less energy (per unit mass) it will 
extract from the passing ionizing particle. This phe- 
nomenon is a consequence of the shielding effect of mole 
cules along the path of the particle, which reduces the 
probability of distant collisions. The effect is more 
pronounced with increasing electron energy 

The author considers the application of the correction 
for this effect to previously reported measurements 
(8.41 r/mg./hr. at 1 cm.) of the ionization produced in 
air enclosed in solid-wall chambers by radium gamma 
rays. Application of the calculated correction reduced 
the above value to 8.2 r/mg./hr. at 1 cm., which is in 
agreement with other experimental data taken with a 
free-air chamber 

The calculations in this article and their comparison 
with experiment tend to confirm the existence of the 
polarization density effect and to explain the discrep 
ancy between measurements of ionization produced by 
radium gamma rays. 

Three graphs; 2 tables 

Joun S. LauGuirn, Ph.D 
Memorial Center, New York 
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—congenital cysts in infants (ab), Harold M. Albert and Willis 
J. Potts, July, 126 

—congenital multiple cysts (ab), Hermann Lichtenstein, Dec., 
887 

—giant cysts (ab), R. Mahadevan, Nov., 761 

—pulmonary cystic changes in xanthomatosis (ab), James H. 
Forsee and Hu A. Blake, Nov., 761 

—pulmonary cysts (ab), J. Cash King and Francis H. Cole, 
Nov., 760 

diseases. See also Ornithosis; Pneumoconiosis; Pneumonia; 
Tuberculosis, Pulmonary 

—chronic bronchopulmonary disease due to inhalation of sul- 
furic acid fumes (ab), Alfred Goldman and William T. Hill, 
Aug., 282 

—determination of total lung capacity in disease from routine 
chest roentgenograms (ab), Sanford Cobb et al, Nov., 757 

—histoplasmosis. See Histoplasmin and Histoplasmosis 

—oblique tomography and its significance for localization of 
disease (ab), G. Mark, Sept., 442 

—perigastritis deformans following left-sided pulmonary and 
pleural diseases (ab), E. Minder, Dec 9 

emphysema. See Emphysema 

fibrosis 

—diffuse interstitial fibrosis (ab), M. Murray Schechter, Aug., 
282 


—pulmonary fibrosis and terminal bronchiolar (‘‘alveolar- 
cell’) carcinoma in scleroderma (ab), Jacob Zatuchni et al 
Oct., 592 

foreign bodies. See Foreign Bodies 

hemorrhage. See Hemoptysis 

middle-lobe syndroiae. See Bronchi, cancer 

mycosis. See Aspergilloma; Blastomycosis; 
and Histoplasmosis; Moniliasis; Torulosis 

pathology 

—changes during hexamethonium therapy for hypertension 

ab), I. Doniach et al, Nov., 762 
~Loeffier’s syndrome, with report of 23 cases (ab), Louis 
Mark, Dec., 888 

—pulmonary complications of ACTH and cortisone: roentgen 
observations, John A. Evans and Israel Steinberg, Oct., 
515 


Histoplasmin 


pulmonary hilar enlargement associated with Weber- 
Christiau disease; case (ab), Milton Dorfman, Oct., 593 
—pulmonary lesions from bronchography with Joduron B on 
basis of empiric and experimental observations (ab), A 
Werthemann, Sept., 441 
—pulmonary manifestations of disseminated lupus erythema 
tosus (ab), Harold L. Israel, Aug., 282 
—radiologic aspects of pulmonary complications of measles 
ab), G. Pisani and F. Toscano, July, 128 
reaction of lung on bronchography with water-soluble con 
trast media in rats comparison between two media 
ab), B. Hellstrém, Aug., 283 
—scleroderma: relation of pulmonary changes to esophageal 
disease (ab), Peter KR. Mahrer et al, Nov., 762 
roentgenography 
angulation roentgenograms in obscure lung lesions: a stand- 
ardized technic (ab), Morris H. Sokoloff and Jacob J. 
Mendelsohn, Aug, 283 
diagnosis and management of solitary circumscribed lesions 
ab), Corrin H. Hodgson and John R. McDonald, July, 
125 
pulmonary distention as seen in the lordotic roentgenogram 
ab), Joseph Gordon and W. Berkeley Zinn, July, 124 
radiography in diagnosis of hyaline membrane (ab), lan 
Donald and R. E. Steiner, Oct., 590 
roentgen localization of bronchopulmonary segments by 
means of laminagraphy, particularly in lung tuberculosis 
(ab), Hugo Adler, Aug., 281 
significance of solitary mass in lung (ab), C. Allen Good et al 
Aug, 278 
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surgery 
—pulmonary resection in first year of life (ab), E. S Crossett 
and Robert R. Shaw, Aug., * 
—radiologist’s responsibility in pulmonary resection, Carl C, 
Birkelo, Perry C. Martineau and Frank H. Voelz. Sept., 
2: 5 
tuberculosis. See Tuberculosis, Pulmonary 
tumors 
—benign tumors (ab), Clement P. Thomas, Dec., 890 
—bronchiectasis due to aspergilloma (ab), G. D. Pesle and 
Olivier Monod, Dec., 889 
—bronchopulmonary sarcoma (ab), Lalla Iverson, Dec., 890 
—primary neurogenic tumors of lung and interlobar fissures: 
review of clinical and radiologic findings in reported cases 
with addition “# 2 new cases, Brit B. Gay, Jr., and José 
Bonmati, July, 
—pulmonary |. be case (ab), H. L. Heimann and 
Eric Samuel, Aug., 280 
—pulmonary hamartoma (ab), Joseph Stein et al, Oct 
LUPUS ERYTHEMATOSUS 
—pulmonary manifestations of disseminated lupus (ab), 
Harold L. Israel, Aug., 282 
LUSTED, os B., PICKERING, DONALD E., FISHER, DEL- 
, and. SMYTH, FRANCIS S.: Growth and metabo- 
—_. =" normal and thyroid- ablated infant Rhesus 
eys (Macaca mulatta) (ab), Aug., 299 
LUTTERBECK, EUGENE UMMON, IRVIN F., WOL- 
COTT, ROLLA Ess and JOHANSEN, FREDERICK A.: 
Effect ‘of roentgen rays on lepromatous leprosy, July, 1 
LUXATIO COXAE. See Hip, dislocations 
LYMPH NODES 
—bilateral hilar lymphadenopathy: its association with eryth- 
ema nodosum (ab), N. Wynn-Williams and Gordon F. 
Edwards, Dec., 889 
—localization of radioactivity in lung and lymph nodes (ab), 
J. Ray Bryant et al, Aug., 310 
—lymph-node concentration of radioactive colloidal gold fol- 
lowing interstitial injection (ab), Alfred I. Sherman and 
Michel Ter-Pogossian, Oct., 623 
—parapyloric lymphadenitis (ab), K. H. Barrakling, July, 136 
—uptake of subcutaneous and intramuscular silver-coated 
radioactive gold colloids by lymph nodes in dogs (ab), 
Andrew H. Jackson et al, Sept., 464 
cancer 
—metastasis from mammary carcinoma to supraclavicular and 
internal mammary lymph nodes (ab), J. J. McDonald et 
al, July, 147 
—radiotherapy for inoperable glands from squamous-cell carci- 
noma (ab), John R. Nuttall, Nov., 788 
—treatment of cancer of tongue and its cervical metastases 
with irradiation (ab), Charles L. Martin, Nov., 785 
tuberculosis 
—diagnosis and significance of lymph-node tuberculosis per- 
forating into bronchial system (ab), E. J. Fischer, Oct., 
592 
observations on lymphadenitis treated with deep x-ray; 271 
cases (ab), N. M. Banerjee, Oct., 622 
tumors 
—cerebellar sarcoma with bone metastases, Walter H. Kehler 
and Erwin Beck, Nov., 736 
—generalized calcinosis in case of primary lymphosarcoma of 
Soa lymph glands (ab), J. L. Donhauser, Oct., 


LYMPHATIC SYSTEM 
—clinical analysis of ‘“‘angiograms”’’ found in the course of 
hysterosalpingography with special reference to tuberculo- 
sis of female genitals (ab), Kanj Kika, Nov., 779 
ly —— spread of gastric cancer (ab), Douglas A, Sunder- 
et al, July, 136 
LYMPHOBLASTO A. See Hodgkin's Disease; 
ymphosarcoma 
LYMPHOGRANULOMATOSIS. See Hodgkin’s Disease 
LYMPHOMA. See Hodgkin's Disease; Tumors, lymphoma 
LYMPHOSARCOMA. See Sarcoma, lymphosarcoma 
LYONS, HAROLD A. See JONES, MELVIN NR. 
LYONS, J. B. See LIVERSEDGE, L. 
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Sarcoma, 
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McALPINE, W. ARNOLD. See MANNIX, EDGAR P., Jr. 

McCARTHY, J.D. See FEINSTEIN, A. R. 

McCOOK, JORGE. See MILANES, SEER AEDO 

McCORMI K, GEORGES F. See KATZ, 

McCORMICK, NORMAN A., and MAUS, SOHN H.: Results 
of treatment for cancer of the larynx (ab), Oct., 620 

McDONALD, J. J., HAAGENSEN, C. D., and STOUT, A. P.: 
Metastasis from mammary carcinoma to the supraclavicu- 
lar and internal mammary lymph nodes (ab), July, 147 

McDONALD, JOHN R. See GOOD, C. ALLEN 

——sSee HODGSON, CORRIN H. 

——See MacKENZIE, DONALD A. 

McFADZEAN, A. J.S., and GRAY, JOHN: Hepatic venous hum 
in cirrhosis of liver (ab), Oct., 608 

McGINN, WALTER E., Jr. See EVANS, TITUS C. 

McGLONE, FRANK B., and ROBERTSON, D. W.: Diag- 
nostic accuracy in gastric ulcer (ab), Oct., 602 

McGRAW dso.) P. See CALDERON, ROBERTO 

McGUINNESS JOSEPH S. See WYLIE, EDWIN J. 

women fy ‘DONALD Bu. McDONALD, JOHN R., and 

UGH , JOHN M.: Leiomyoma and leiomyosarcoma 

a - colon (ab), Nov., 773 








Yo OTS Oe EL, 





Paks 





















TOWNE SET TEE LAT 





Vol. 63 


MacKENZIE, J., and ROBERTSON, R. F.: Reticulum-cell sar- 
coma of the gastrointestinal tract (ab), Dec., 895 
McKINLAY, C. A.: Comments on detection of cardiac disease 
n group examinations (ab), Nov.. 763 
McLAURIN, ROBERT L. See SCHURR, PETER H. 
McLEAN, REGINA. See CALHOUN, . ALFRED 
MACLEOD, J. G. See CRUICKSHANK, B. 
McNEER, GORDON. See SUNDERLAND, DOUGLAS A. 
MACPHERSON, I.: The clinical approach to mitral disease 
ab), Nov., 766 
MADOW, LEO, and ALPERS, BERNARD J.: Aneurysm of the 
posterior comenensenting Y sends Report of five addi- 
tional cases (ab), Oct., 
MADSEN, C. B._ See THOMS, § OHANNES , 
MAHADEVAN R.: Giant cysts of the lung (ab), Nov., 761 
MAHLER, R. F. See COURT BROW 
MAHRER, PETER R., EVANS, JOHN (s “and STEINBERG, 
ISRAEL: Scleroderma relation of pulmonary changes to 
esophageal disease (ab), Nov., 762 
MAIMON, S. N., and ZINNINGER, M. M.: 
cancer ( ab), Aug., 293 
MAISSA, PEDRO A., and LESENDE, MANUEL: Roentgen 
— apy of the ly mphoblastomas: lymphosarcoma, Hodg- 
kin’s disease, leukemias (ab), July, 151 
MAISTERRENA, JORGE. See CHAPMAN, EARLE M. 
MALAMUD, N., and GAROUTTE, BILL: Pneumoencephalog- 
— in children with mental defect and/or cerebral 
sy. A clinicopathologic study (ab), Nov., 755 
MALKIN. JOCELYNC. See KIRCHNER, eye A. 
MALOOF, FARAHE. See CHAPMAN, EA E M. 
MAN, MARY. See WEST, THEODOR 
MANCINI, ANTHONY J. See MATTICK, WALTER L. 
MANDELL, JOSEPH. See SLATER, GREGORY S. 
MANDELSTAM, PAUL. See FLEISCHNER, FELIX G. 
MANDIBLE. See Jaws 
MANFREDI. See yy oe ITALO 
MANNIX, EDGAR P., Jr., GERBASI, FRANCIS, O’BRIEN, 
CHARLES E., ADLER, RICHARD H., McALPINE, w. 
ARNOLD, and KERR, HARPER: Bilateral bronchiecta- 
sis. A clinical and physiologic evaluation of the results 
of surgical treatment (ab), July, 127 
MARCH FRACTURE. See Metatarsus 
MARCHAND, J.-H., CLAUTOUR, J., and BENNETT, J.: Ra- 
diotherapy of inflammatory affections of the skin and 
subcutaneous tissue (ab), Aug., 309 
—and CORBIER, A.: Anti-inflammatory roentgen therapy 
(ab), Aug., 309 
See CROCQUEFER 
—de SEZE, S., and BENNETT, J.: Radiotherapy in treat- 
ment of rheum: atism (ab) Aug , 309 
——See HILLEMAND, P. 
MARGULIS, ALEXANDER R., FIGLEY, MELVIN M., and 
STERN, AARON M.: Unusual roentgen manifestations 
of patent ductus arteriosus, Sept., 334 
MARINELLI, LEONIDAS D.: Symposium on radiation units: 
radiation dosimetry of internally administered beta ray 
emitters: status and prospects, Nov., 656 
X-ray dosimetry: general principles and experimental fac- 
tors (ab), Dec., 919 
MARK, G.: Oblique tomography and its significance for local- 
ization of pulmonary disease (ab), Sept., 442 
a, eas Loeffler’s syndrome, with a report of twenty 
ree cases (ab), Dec., 888 
MARES, DENNIS N., SHAPIRO, ROBERT S., and JOSEPH, 
LESTER G.: Roentgenographic diagnosis of coarctation 
of the aorta in a two-day-old infant (ab), Aug., 284 
MARSHAK, RICHARD H. See FRIEDMAN, A. I. 
MARTI, H. "R. See MOESCHLIN, S. 
MARTIN, CHARLES L.: Treatment of cancer of the tongue 


and its cervical metastases with irradiation (ab), Nov., 
} en 


785 

MARTIN, HELMUT, and KAUFMANN, ALFRED: Combined 
chemotherapy and roentgen therapy in metastasizing 
seminoma (ab), Oct., 621 

MARTIN, JORGE M. See CHAPMAN, EARLE M. 

MARTIN, THOMAS WILLIAM (obit), Aug.. 268 

MARTINEAU, PERRY C. See BIRKELO, CARL C. 

MARYAN, HARRY O., and WALLIS, OTTO: The importance 
of x-ray visus alization of the placenta (ab), Aug., 299 

MASS SURVEYS. See Heart, diseases: Lungs, cancer 

MASTECTOMY. See Breast, cancer 

MASTITIS. See Breast 

MATHE, CHARLES P., and LLANOS, MIGUEL A.: Carci 
noma of the bladder: review of 104 cases from 1942 to 

- 1952 (ab), Aug., 308 

ATHEWS, HUGH H. See DOLIN, SIMON 

MATSON, DONALD D. See HOLCOMB, GEORGE W.., Jr. 

MATTHEWS, MARION. See HOLLCROFT, JOANNE W. 

MATTICK, WALTER L., and MANCINI, ANTHONY J.: 
Intrinsic cancer of the larynx, 1942-1949 (aL), Nov., 785 

MAURICE, P. A. See GAUTIER, A. 

MAUS, JOHN H. See McCO RMIC K, NORMAN A. 

MAYER, EDGAR, and RAPPAPORT, ISRAEL: Clinical obser 
awe and interpretations of abnormal air spaces in the 

A new concenpt of their origin (ab), Aug., 280 
MAYR, GIOVANNA, BRUNER, H. D., and BRUCER, MAR- 
Boron detection in tissues using the (», a) re 
set (ab), Sept., 465 


Familial gastric 





MEASLE 


— ~<a aspects of pulmonary complications of measles 
(ab), G. Pisani and F. Toscano, July, 128 


INDEX 
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—roentgen study of chest = measles, John DeCarlo, Jr., and 
Henry H. Startzman, , Dec., 849 

MECKEL’ . " DIVERTICULUM See Intestines, diverticula 

MEDIAST 
See _ Sa 

—mediastinal phlebography; bilateral simultaneous injection 
technic (ab), V. Gvozdanovié and B. Oberhofer, Aug., 288 

—venous aneurysms, Ted F. Leigh, Osler A. Abbott, James 
V. Rogers, Jr., and Brit B. Gay, Jr., Nov., 696 

cancer 

—‘primary"’ undifferentiated carcinoma; 2 cases with angio- 


cardiographic and pathologic findings (ab), Nathaniel 
Finby and Israel Steinberg, Sept., 444 

cysts 

—congenital cysts and cystic tumors (ab), Edgar H. Little, 
July, 127 

hematoma 


—traumatic hematoma; 2 cases (ab), Z. F. Endress, Aug., 283 
tumors 
—(ab), James M. Christie and Irving Weissman, Aug., 283 
es aT cysts and cystic tumors (ab), Edgar H. Little, 
uly, 127 
—simulated by azygos phlebectasia (ab), William J. Sayer et 
al, Nov., 768 
a benign tumors gg _ pneumomediastinum (ab), 
raziano Pidone, Nov., 7¢€ 
MEDINA. FRUMENCIO. See ‘ALADRO AZUETA, FELIPE 
MEEKER, IRVING A., Jr. See LONGINO, LUTHER A. 
MEETINGS. See Inter-American Congress of Radiology; 
Radiological Society of North America; etc 
MEGACOLON. See Colon, dilatation 
MEGAESOPHAGUS. See Esophagus, dilatation 
MEGAURETER. See Ureters 
MEGEVAND, RENE P., PAUL, RAPHAEL N., and PARKER, 
JOSEPH: Single ventricle with diminutive outlet cham- 
ber associated with coarctation of the aorta and other car- 
diac anomalies (ab), Oct., 59 
MENDELSOHN, JACOB J. See SOKOLOFF, MORRIS H. 
MENINGES 
—late meningeal reaction to ethyl iodophenylundecylate used 
in myelography; report of case that terminated fatally 
(ab), Theodore C. Erickson and Hans J. van Baaren, Aug. 
278 
hemorrhage 
—asymmetrical widening of coronal suture secondary to an 
infected subdural hematoma, Elmer G. St. John, Aug., 246 
tumors 
meningiomas of posterior fossa (ab), Francesco Castellano 
and Giovanni Ruggiero, July, 119 
prostatic metastases simulating intracranial meningioma; 
case (ab), J. Paul Schaerer and Robert L. Whitney, July, 
121 


MENINGIOMA. See Meninges 
MENINGOCELE 
—myelographic sign of brachial plexus avulsion ab), James 
C. White and Joseph Hanelin, Nov., 777 
MENTAL DISEASES 
pneumoencephalography in children with mental defect 
and/or cerebral palsy: a clinicopathologic study (ab), N. 
aa = Bill Garoutte, Nov., 755 
MERTZ, H. O. e GARRETT, ROBERT A 
MESCHAN, ISADORE, LANDSMAN, HAROLD, REGNIER, 
GEORGE, WARD, H. WE NDELL, BROGDON, B. 
GILLIAM, and POOL, CHALMERS S$ 
radiographic adult stomach and duodenum A study of 
their contour and size and their critical relationships to 
the spine in both symptomatic and asymptomatic indi- 
viduals (ab), July, 134 
MESENTERY. See Hernia 
MESSENT, DAVID, STEINER, R. E., and GOODWIN, JOHN 
F Investigation of at ative arterial disease of the 
lower limb (ab), Oct., 606 
MESZAROS, JEAN. See ROBBINS, ROBERT 
METABOLIS 
See also Iron: Phosphorus and Phosphorus Compounds; 
Thyroid 
effect of x-irradiation and lowered metabolic rate on mor 
phogenesis of developing Melanoplus differentialis em 
bryos (ab), Theodore N. Tahmisian et al, Oct., 628 
METASTASES. See Cancer; Sarcoma; Tumors 
METATARSUS 
march fracture persists; report on 145 cases during 15 
——_ period at an infantry basic training center (ab 
V. Todd DeVan and Donald C. Carlton, Dec., 903 
METHENY. DAVID, and LUNDMARK, VERNON O.: Mech 
anisms of gas patterns in intestinal obstructions (ab), 
Aug., 204 
METHYLTHIOURACIL 
radioiodine treatment of thyrotoxicosis: single dose method 
following a drug preparation (ab), Russell Fraser et al 
Nov., 791 
MEYER, OVID O.: 
lymphosarcoma: (ab), Nov SS 
MIALL, W. E., CAPLAN, ANTHONY, COCHRANE, A, L., 
KILPATRICK, G. $., and OLDHAM, P. D.: An epi 
demiological study of rheumatoid arthritis associated with 
characteristic chest x-ray appearances in coal-workers 
(ab), Oct., 592 
MICHEL, F. See PULVER, W. 
MICTURITION. See Urine and Urination 
MIDDLE LOBE SYNDROME. See Bronchi, cancer 


Treatment of Hodgkin's disease and the 
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MIDDLEMASS, I. B. D.: Deformity of the oesophagus in 
bronchogenic carcinoma (ab), Nov., 760 
MILANES, BERNARDO, McCOOK, JORGE, and HERNAN- 
any ALFREDO L.: Aortography and tumors of the 
er. Preliminary report (ab), July, 140 
MILCH, — A.: Osteochondroma of the astragalus (ab) 


MILDER. ‘BENJAMIN, and DEMOREST, BYRON H.: Dacro 
cystography I The normal lacrimal apparatus (ab), 
Dec., 886 
MILITARY MEDICINE 
march fracture persists; report on 145 cases during 15 
month period at an infantry basic training center (ab 
W. Todd DeVan and Donald C. Carlton, Dec., 903 
—roentgenologic bone changes encountered in frostbite, Korea 
1950-51, Harold A. Vinson and Richard Schatzki, Nov., 


685 

MILLER, ALDEN H.: Removal of radio opaque foreign bodies 
from the bronchi utilizing the stereoscopic fluoroscope 
(ab), July, 123 

MILLER, EARL R. See DAILEY, MORRIS E. 

MILLER, EDWARD W. See FRY, WESLEY 

MILLER, GEORGE. See KAPLAN, BENJAMIN M. 

MILLER, GEORGE A. See GIANTURCO, CESARE 

MILLER, LOWELL S. See MORGAN, RUSSELL H. 

MINDER, E.: Perigastritis deformans following left-sided pul- 
monary and pleural diseases (ab), Dec., 894 

MINES AND MINERS 

—epidemiological study of rheumatoid arthritis associated with 
characteristic chest x-ray appearances in coal-workers 
ab), W. E. Miall et al, Oct., 592 

—polonium in urine of miners exposed to radon (ab), Mary 
Sultzer and John B. Hursh, Dec., 915 

MISCALL, LAURENCE, and DUFFY, ROBERT W.: Surgical 
treatment of bullous emphysema Contributions of 
aa ab). Sept., 443 

MITCHELL . P. See BOLDERO, J. L. 

MITCHELL. , ‘S., SMITH, C. L., ALLEN- WILLIAMS, D. J., 
and BRAAMS, R.3 Experience with the 30 MeV synchro 
tron as a radiotherapeutic instrument I Develop- 
ment, calibration and instrumentation (ab), Aug., 304 

Experience with the 30 mev synchrotron as a radiotherapeutic 
instrument Ill Approach to clinical use (ab), Oct 
622 

MITCHELL, ROGER S.: Roentgenographic spreads of pulmo- 
nary tuberculosis occurring during sanatorium residence 
before the use of prolonged chemotherapy (ab). Oct., 591 

MITRA, SANTOSH, BHATTACHARYA, E. L., BOSE, A., and 
CHAKRABORTY, KE. P.: Changes in the cellular elements 
of blood following administration of P** (ab), Oct., 624 

MITRAL VALVE 

clinical and radiological assessment of pulmonary arterial 

pressure in mitral stenosis (ab), L. G. Davies et al, Aug 
284 

—clinical approach to mitral disease (ab), 1. Macpherson, Nov 
766 





- conganitel mitral stenosis in infant (ab), Agustin Castellanos 
and Otto Garcia, Aug., 285 
—diagnosis of mitral regurgitation: evaluation of clinical cri 
teria, fluoroscopy, phonocardiogram, auricular esophago 
gram and electrokymogram (ab), Walter H. Abelmann et 
al, July, 130 
—massive dilatation of left auricle 
et al, Nov., 764 
—mitral stenosis and cor pulmonale (ab 
et al, Sept.. 445 
—mitral stenosis: review of 50 cases subjected to operation 
ab). David Adler and Denis Fuller. Oct, 596 
—tadivlogical manifestations of pulmonary hypertension in 
patients with mitral stenosis (ab), William Whitaker and 
Thomas Lodge, Nov., 766 
some observations on mitral valve disease (ab 
Steiner and John F. Goodwin, Nov., 765 
—use of angiocardiography in selection of patients for mitral 
valvular surgery ab), Harry F. Zinsser, Jr, and Julian 
Johnson, Oct., 596 
MOESCHLIN, &., MARTI, H. R., and GERMANN, W.: Fatal 
paumyelopathy produced "by Thorotrast thorium di 
oxide) (ab), Nov., 794 
MOKROHISKY, OHN F. See KEEFER, GEORGE P. 
MONATER See CHIAUDANO, M 
MO NCRIEF, WILLIAM H., Jr.: Perforated peptic ulcer in the 
newborn: report of a case with massive bleeding ‘ab 
Nov., 77 
MONILIASIS 
—systemic muniliasis —_ ab 
J. S. Harter, July, 
MONOD, OLIVIER. As PESLE, G. D. 
MONTANO, GUILLERMO, and GARCIA SAINZ, MAURICIO: 
Roentg 7 toerend of lymphoblastomas (ab), July, 151 
MONTEITH, ES See EVANS, JOHN A. 
MOOLENAA! AOL ANNIE: Importance of certain conse 


nants im esophageal voice after laryngectomy (ab), De« 


3 cases (ab). Sol Sloan 


Alberto C. Taquini 


Robert E 


Mary Antonia Klapheke and 


Bh 
MOORE, GEORGE E. See COHEN, MORLEY 
MOORE, JOHN R.: Chondrosarcoma of the ilium simulating 
low grade osteomyelitis (ab), Oct., 612 
MOORE, S. W. See WILDER, JOSEPH R. 
MOORE, THOMAS C., and STOKES, GEORGE E.: 


Congeni 


tal stenosis and atresia of the smal! intestine (ab), Oct 
604 
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MOORE, THOMAS D., and SANDERS, NELSON: Reactions 
to urographic agents with and without antihistamines 
(ab), Aug., 300 . 

MORALES, PABLO L. See GOLDEN, ROSS 

—— A.: Pneumocisternography of the posterior fossa 
Pre liminary one bh of a new technique (ab), July, 121 

MORETON, ROB : Roentgenologic consideration of gas- 
tro heme _ 4 (ab), Oct., 601 

——and WINSTON, JOHN R.: Film identification (ab) Dec 
907 : 


——WINSTON, JOHN R., BIBBY, DOUGLAS, E., and 
WILLIAMS, CLAUDE: Panel discussion on low back 
pain. Radiologic considerations in preplacement exami 
nations of the lumbar spine. Summary of four thousand 
consecutive cases, Nov., 667 

——See WINSTON, JOHN R 

MORGAN, KARL Z.: Maximum permissible concentration 
of radioisotopes in food, water. and air and maximum 
permissible equilibrium amounts in body (ab), Nov., 793 

MORGAN, RUSSELL H.: Protection from roentgen rays (ab), 
Sept., 466 

at STURM, RALPH E.: An automatic regulator for pro- 
viding constant brightness of the fluoroscopic screen (ab 
Nov., 782 

——STURM, RALPH E., MILLER, LOWELL S., and TOR- 
RANCE, DANIEL J.: Remote fluoroscopic control of 
radiation therapy by screen intensification. Preliminary 
report (ab), Sept., 458 ; 

MORPHOGENESIS. See Embryo 

MORQUIO’S DISEASE. See Dyschondroplasia 

MORRIS, P. See WOLLMAN, S. H. 

MORRIS, JOHN de L.S. See SAYER, WILLIAM J. 

MO ORRISON, BRENDA. See DON 

MORTENSEN, JD, and BAGGENSTOSS. "ARCHIE H.: Neph- 
rocalcinosis: a review (ab), Nov., 781 

MORTON, JOSEPH L. See de LEE UW, NANNIE K. M. 

MORTON, M. E. See FLORSHEIM, WA ARNER H. 

MOSCOVITZ, “HOWARD L. See GORDON, ALVIN J. 

MOSES, AMPBELL, LINN, JAY G., Jr., and ALLEN, ALEX- 

Shpe Experimental production of radiation cata- 
racts by fast neutrons (ab), on 
OSHMAN, JACK. See FURTH, Fac 
MOTLEY. OH NF. See HUNTER, ROBERT M. 


Senet at S. See LITTLETON, 
MOULLART, C. See ALBOT, GUY 

MOUNT. LESTER A. See TAVERAS, JUAN M. 
MOUTH 


See also Jaws 
—pigmentation of lips and buccal mucosa associated with in- 
testinal polyposis (ab), J. Trengove Jones, Aug., 294 
—x-rays in stomatology (ab), H. Crocquefer and }.-H. Mar 
chand, Aug., 309 
cancer. See also Tongue 
—carcinoma of floor of mouth (ab), Stanford Cade, Oct., 619 
carcinoma of floor of mouth (ab), J. L. Dobbie, Oct., 619 
carcinoma of floor of mouth (ab), B. W. Windeyer, Oct., 619 
improved control of advanced oral cancer with massive 
roentgen therapy, George White, James Sieniewicz and 
William R. Christensen, July, 37 
MOVIES 
x-ray movies (ed), Earl R. Miller, Oct., 
MUCKLOW, ERIC ite _* GOVONI, ANTONIO 
MUCOUS MEMBRA 
a antages ~ a doses in radiotherapy (ab), 
éne Dufresne, July, 153 
MULLER “EXPERIMEN 
planigraphy in Miiller and Valsalva experiments (ab), Per 
Amundsen, Aug., 28 
MULLEN, WYLIE H., Jr. See GEIST, ROBERT M., 
MULLER, H. J.: The manner of dependence of the ‘ ioe eetaite 
dose” of radiation on the amount of genetic damage (ab), 
Nov., 795 
MUNOZ, CARMEN M. Sce von SALLMANN, LUDWIG 
MUNTEAN, E.: ha results of roentgen studies of digestion 
ab) July 
MURLEY, R. s ‘See WILLIAMS, I. G. 
MURRAY, A. R.: The lumbar intervertebral disk lesion (ab), 
Oct., 611 
MUSCLES 
See also Dystrophy, Muscular 
hydatid disease in renal tract, bone, muscles, and nervous 
system (ab), W. J. Latham, Nov., 782 
immediate effect of x-radiation on isolated striated frog 
muscle (ab), Herbert B. Gerstner et al, Dec., 917 
atrophy 
cervical spondylosis simulating motor-neurone disease 
ab), L. A. Liversedge et al, Oct., 611 
levator ani 
study of supportive structures of uterus by levator myog 
raphy (ab), H. Berglas and I. C. Rubin, Oct., 614 
tumors 
ossifying fibrosarcoma (extraskeletal osteogenic sarcoma) of 
thigh muscle; case with recurrence and widespread metas 
tases more than four and a half years after excision (ab), 
William Umiker and Henry L. Jaffe, Sept., 452 
MYCOSIS 
See also Aspergilloma; Blastomycosis; 
Histoplasmosis; Torulosis 
fungoides 
case terminating in myelogenous leukemia (ab), John E 
LeDonne, Dec,, 914 
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MYELOGRAPHY. See Spinal Canal Roentgenography 

MYELOMA. See Bones, yo Tumors, myeloma 
THY. See Spinai Corc 

MYERS, WILLIAM G. See HENSCHKE, ULRICH K. 

—_—ee JAME Ss, ARTHUR G. 

MY OCARDIUM. See Heart 

MYOGRAPHY. See Muscles, levator ani 

MYOPATHY. See Dystrophy, Muscular 

MYXOMA, See Tumors, myxoma 
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NANSON, E. M. See HORTON, R. E. 
NATIONAL —_ OF STANDARDS 
Handbook 54, Protection Against Radiations from Radium, 
Cobalt 80. and Cesium-137, Oct., 577 
Handbook 58, Radioactive-Waste Disposal in the Ocean, 


Oct., o¢4 
Handbook 59, Permissible Dose from External Sources of 
Ionizing Radiation Oct., at B - 
NAVICULAR BONE. See Scaphoid Bone, Carpa 
NAYLOR, A., and CHESTER- WILLIAMS, F. Er 
of bone A review of 25 cases (ab), Nov., 776 
NECK 
—cystic hygroma of neck arising after thoracoplasty ab), 
Emil Rothstein and Edward B. Gall, Nov., 757 
NECROSIS 
aseptic 
Ewing's tumor of talus (astragalus) simulating aseptic ne- 
crosis (ab), Jonathan Cohen et al, Aug., 296 
of bone in Caucasians with chronic hemolytic anemia due 
to combined sickling and thalassemia — (ab), Rudolph 
S. Reich and Norman J. Recenbers. Aug., 297 
NEEL, jane V., BOLT, ROBERT J., and POLLARD, H. 
ARVI A pedigree of multiple ‘polyposis of the colon 
ab), Dec., 898 
NEGROES 
- bone and joint changes in hemophilia: a long-term study in 
Negro subjects, John B. Johnson, T. Wilkins Davis 
and William H. Bullock, July, 64 
gout in Negro woman; case (ab), Harry Bartfeld, Nov., 
tumors in 1 of homologous twins; neuroblastoma; fibro 
myxosarcoma in infant Negro twins (ab), Herman 
Charache, Sept., 457 
NELIGAN, G. A., and WARRICK, C. K.: The value of radiology 
in the diagnosis and management of pyogenic osteitis in 
childhood (ab), Nov., 776 
NEO-IOPAX. See Iodine and Iodine Compounds 
NEOMERCAZOLE 
radioiodine treatment of thyrotoxicosis: single dose method 
ee a drug preparation (ab), Russell Fraser et al, 
Vv 79l 
NEPHROCALCINOSIS. See Kidneys, calcification 
NEPHROGRAPHY. See Pyelography 
on ~~ ~ ee, See Body Section Roentgenog- 


NERVOUS ‘SYSTEM 
hydatid disease in renal tract, bone, muscles, and nervous 
system (ab), W Latham, Nov., 782 
neuropathic (Charcot) joints occurring in diabetes mellitus 
ab), W. M. Sheppe, July, 142 
NERVOUS SYSTEM, SYMPATHETIC 
clinical evaluation of new anticholinergic drug, Pro- Banthine 
ab), I. Richard Schwartz et al, Oct., 603 
disturbance of esophageal motility in cardiospasm: studies 
on autonomic stimulation and autonomic blockade of 
aaaetts esoph agus, including cardia (ab), M. H. Sleisenger 
al, Oct., 602 
NEURENTERIC’ CYST. See Thorax, cysts 
NEURILEMMOMA. See Tumors, neurinoma 
NEUROBLASTOMA. See Tumors, neuroblastoma 
NEUROFIBROMA. See Tumors, neurofibroma 
NEUROGLIA 
—neurological and electroencephalographic effects of x-irradi 
ation of head in monkeys (ab), A Ross et al, Dec., 
916 
pathological changes in neurons, neuroglia, and blood-brain 
barrier induced by x-irradiation of heads of monkeys (ab), 
C. D. Clemente and E. A. Holst, Dec., 915 
NEURONS 
neurological and electroencephalographic effects of x-irradi 
ation of head in monkeys (ab), J. A. T. Ross et al, Dec 
916 
pathological changes in neurons, neuroglia, and blood-brain 
barrier induced by x-irradiation of heads of monkeys (ab), 
C. D. Clemente and E. A. Holst, Dec., 915 
NEUTRONS 
biological effectiveness of thermal neutrons on mice (ab), 
James T. Brennan et al, Dec., 918 
experimental production of radiation cataracts by fast neu 
trons (ab), Campbell Moses et al, Sept., 468 
experimental radiation cataract Ii! Further experi 
mental studies on x-ray and neutron irradiation of lens 
ab), David G. Cogan et al, Sept., 468 
me wwe of slow neutrons and coexisting radiations 
P_S. Harris, Dec., 019 
NEVILLE. ‘WIL LIAM E.: Duodenocolic fistula due to acute 
cholec ystitis (ab), Dec., SUS 
NEWMAN, ELLIOT V. See BAHNSON, HENRY T. 
NICHOLS, HAROLD E. (obit.), Aug., 266 


Myelomata 
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NICHOLSON, JESSE T., and ARMOUR, WILLIAM S.: Rec- 
ognition and treatment of cervical spine injuries (ab), 
Oct., 611 

——See HEATH, R. D. 

NICKSON, JAMES .. LAWRENCE, WALTER, Jr., RACH- 
Ww KY, IRENE, and TYREE, ELLA: Roentgen rays 
and wound healing. II. Fractionated irradiation. An 
experimental study (ab), Sept., 469 

NICOD, J.-L.: Silicosis, bronchial stenosis, and emphysema 
ab), July, 128 

NICOLO, MINUTO. See SANQUIRICO, GIOVANNI 

NICOSIA, ANTHONY J. See LICHTENSTEIN, MANUEL E. 

NIDECKER, H. J.: Concerning the wert a pneumoarthrog 
raphy of the knee joint (ab), Sept 

NIELSEN, HOWARD. See THO Mg. JOHANNES 

NISBET, N. W., and CUPIT, BARBARA F.: Gargoylism. A 
case report | (ab), Dec., 885 

NOBLE, M. J. D., and ROWLANDS, S.: The utilization of 
radioiodine during pregnancy (ab), Oct., 623 

NORCROSS, J.R. See POTTER, R. M. 

NORLEN, GOSTA, and BARNUM, ALEC S.: Surgical treat 
ment of aneurysms of the anterior communicating artery 
ab), Sept., 440 

NUCLEINS 

-effect of roentgen radiation on incorporation of radiophos 
phorus into nucleic acids and other constituents of mouse 
mammary carcinoma (ab), Halvor Vermund et al, Aug 
313 


-time study of incorporation of radiophosphorus into nucleic 
acids and other compounds of a transplanted mouse mam 
mary carcinoma (ab), Cyrus P. Barnum et al, Sept., 463 
NUCLEOTIDASE 
adenosine triphosphatase and 5-nucleotidase activity of 
hematopoietic tissues of irradiated animals (ab), Kenneth 
P Dubois and Donald F. Petersen, Dec., 917 
NUTTALL. jo Radiotherapy for inoperable glands from 
cite cell carcinoma (ab), Nov., 78 
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OAK RIDGE INSTITUTE OF NUCLEAR STUDIES, Dec., 879 
OAKS, WILBUR W. See HUNTER, ROBERT M. 


OBERHOFER, B. See GVOZDANOVIC, V. 
OBITUARIES 

Gonzalez Martinez, Isaac F., Aug, 266 

Martin, Thomas William, Aug., 268 

Nichols, Haroid E., Aug., 266 

Portis, Sidney A., Dec., 880 

Rhinehart, Darmon A., July, 109 
OBLATH, ROBERT W. See LEVINSON, DAVID C. 
O’BRIEN, CHARLES E. See MANNIX, EDGAR P., Jr. 
O'BRIEN, FREDERICK W., and O’BRIEN, FREDERICK Ww. 


Jr.: me and radi ation in cancer of the female breas t 
Aug 
O'BRIEN, FREDERICK W., Jr. See O'BRIEN, FREDERICK 
OBSTETRICS. See Craniometry; Pelvis, measurement; Pla 


nta; Puerperium; etc. 
OCCIPITAL BONE 
accessory ossicles of supraoccipital bone: some newly recog 
nized roentgen features of normal infantile skull (at 
John Caffey, Aug., 294 

OCCUPATIONS. See Industry and Occupations 

ODEBLAD, ERIK: A study on the protective action of 2,3-di 
mercaptopropanol (BAL) on radiation-induced changes in 
the ovarian follicles in mice (ab), Sept., 470 

ODELL, RICHARD T., and KEY, J. ALBERT: Effect of chronic 

@ fluorine intoxication upon the healing of experimental 
fractures in rats (ab), July, 145 

ODONTOID PROCESS. See Atlas and Axis 

ODMAN, PER: A persistent left superior vena cava com 
— ating with the left atrium and puimonary vein (ab 

597 

oO’ HANLEY, JOHN H. See hy JOHN D. 

OLANDER, G. A. See RUMORE, Cc. 

OLD, JACOB W. See FLETCHER. GILBERT H, 

OLD AGE 

ey oo fractures in osteoporotic spines of aged (ab) 
Gershon-Cohen et " Aug., 298 

OLDHAM, P.D. See MIALL, W. BE. 

OLSON, DONALD E., JONES. FRANCIS S., and ANGEVINE, 
D. MURRAY: Bronchial disease in “lungs resected fer 
pulmonary tuberculosis (ab), Sept., 442 

OLSON, KENNETH B. Sce COBB, SANFORD 

O'MALLEY, ROBERT D. See DETERLING, RALPH A., Jr. 

OOSTHUIZEN, S. F.: The radiological diagnosis of aortic sinus 
aneurysma (ab), July, 131 

OPHTHALMOLOGY. See Eyes 

ORBIT 

anomalies of bony orbit (ab 
Leonard T. Furlow, Nov, 756 
transcranial removal of intraorbital tumors (ab), ]. Grafton 
Love and Henry W. Dodge, Ir. July, 122 
Oak, LAZARUS A. The diagnosis of urological trauma ina 


presence of aioe injuries (ab), Aug., 301 


> 


Wiliam B. Seaman and 


ie 
ORNITHOSIS 
recurrent ornithosis (ab), H. Brocard et al, Nov, 760 


ORTEGA, LOUIS G. See SUNDERLAND. DOUGLAS A. 
OSBORNE, ay he eutmnent of malignant cutaneous le 


OSGOOD- ‘sc HLATTER DISEASE. See Tibia 
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OSTEITIS 
See also Ilium; Pubic Bone 
—value of radiology in diagnosis and management of pyogenic 
osteitis in childhood (ab), G. A. Neligan and C. K. War- 
rick, Nov., 776 
deformans 
—arteriography and vascular studies in Paget's disease of bone 
(ab), Kenneth A. Storsteen and Joseph M. Janes, Dec., 
892 
—roentgen study of osteogenic sarcoma developing in Paget's 
disease, Robert S. Sherman and Kenneth Y. Soong, July, 
48 
——— —— cord compression; 
Sept., 450 
OSTEOARTHRITIS 
See also Hip 
—bone cysts of osteoarthritis (ab), 
OSTEOARTHROPATHY 
—concerning presumed action of tuberculosis in production 
= appeeens osteopathy of Pierre-Marie (ab), C. Cala 
ca, Oct., 609 
OSTEOCHONDRITIS 
—congenital anomalies, 
in feet of 850 children (ab), 
Ir] J. Wentz, Oct., 614 
—of superior tibial epiphysis (ab), J. L 
Mitchell, Dec., 903 
deformans juvenilis 
—Legs — disease in twins (ab) 


OSTEOCHONDRODYSPLASIA. See Hip 
OSTEOCHONDROM See Tumors, osteochondroma 
OSTEOGENESIS IMPERFECTA. See Bones, fragility 
STEOMA. See Tumors, osteoma 
OSTEOMYELITIS 


See also Ilium; Ulna 


3 cases (ab), F. R. Latimer 


J. W. Landells, Sept., 453 


accessory bones, and osteochondritis 
Alfred R. Shands, Jr., and 


Boldero and G. P 


Nicholas Giannestras, 


—hematogenous osteomyelitis in young children (ab), R. D 
Heath and Jesse T. Nicholson, Oct., 611 
—sickle-cell anemia ard Salmonella osteomyelitis (ab), William 


S. Smith, Aug., 267 
OSTEOPATHY. See Osteoporosis 
OSTEOPETROSIS. See Osteosclerosis fragilis 
OSTEOPOROSIS 
—osteopathy —_ hyperthyroidism (ab) 
zoni, July 
OSTEOSCLEROSIS FRAGILIS 
—osteopetrosis (ab), Samuel Kleinberg, Nov., 775 
—roentgen studies of bone structure in Albers-Schénberg dis- 
ease (ab), G. Liess and E. Dérffel, Oct., 609 
OSTROVE, R. See SCHWARTZ, I. RICHARD 
OTENASEK, FRANK J.: The variety of spinal lesions simulat- 
ing the disk syndrome (ab), July, 144 
OVARY 
irradiation 
—histochemical changes in irradiated ovaries. II. Carbo- 
hydrate and lipid localization (ab), Alvan G. Foraker et 
al, Dec., 916 
—study of effects of x-rays on grandchildren of women who 
have been irradiated for treatment of female sterility (ab), 
Ira I. Kaplan, Oct., 626 
—study on protective action of 2,3-dimercaptopropanol 
BAL) on radiation-induced changes in ovarian follicles 
in mice (ab), Erik Odeblad, Sept., 470 
tumors 
—frequency of tumors and of estrus in mice treated with roent- 
= radiation and hormones (ab), Stig Kullander, Sept., 


OVERHOLT, RICHARD H., WOODS, FRANCIS M., and AT- 
WELL, SHERMAN N W.: Paradox of bronchiect asis (ab), 
Nov 759 
OXYGEN 
See also Pneumography 
—conditions which affect biologic damage resulting from expo- 
sure to ionizing radiation (concentration of oxygen) (ab) 
L. H. Gray, Nov., 795 


Roberto Ghislan 


P 


poeets 5 Ss ~~~ See Osteitis deformans 
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PALACIOS, HECTOR. See KATZ, oot 
PALEIRAC, R. See BETOULIERES 


PALMER, JAMES P., and BIBACK, S RELDON M.: Primary 
cancer of the vagina (ab), Dec., 910 
PALPATION. See Stomach, hemorrhage 
PALSY. See Paralysis 
PANCREAS 
See also Fistula 
—acute pancreatitis (ab), H. S. Dolan and J. F. Hopkirk, 


Sept., 449 

—diaphragmatic herniation, M. H. Poppel, R. M. Abrams, J 
Handelsman and A. Segal, July, 91 

—duodena! obstruction due to annular pancreas, with a differ 
ential diagnosis of other congenital lesions producing 
duodenal obstruction, John W. Hope and John F. Gib 
bons, Oct., 473 

pyelography for diagnosis of lesions of body and tail of pan- 


creas, George W. Chamberlin and Irving Imber, Nov., 
722 

—roentgen diagnosis of pancreatic diseases (ab), Carlos Coqui 
Dec., 899 


INDEX 





December 1954 


—sprue vs. pancreatogenous steatorrhea: an evalu ation of 
~ bowel study as aid in differentiation, Aubrey T. 
wnsby and George J. Baylin, Oct., 491 
PANCREATIC DUCTS 
—-terminal portion of common bile duct and of pancreatic 
—_ of Wirsung (ab), E. S. R. Hughes and R. H. Ker. 
utt, Dec., 899 
PANCREATITIS. See Pancreas 
von ag neti GUNTHER: X-ray therapy of arthritis de- 
ormans (ab), Oct., 621 
PANNICULIT Is 
—pulmonary hilar enlargement associated with Weber- 
Christian disease; case (ab), Milton Dorfman, Oct., 593 
PANTOPAQUE (ethyl iodophenylundecylate). See Spinal Canal 
57 ge 
PAPILLOMA. umors, papilloma 
PARA- AMINOPROPRIOPHENONE. See 


PARA-A MINOSA LICYLIC ACID. See 
nary 
PARABIOSIS 


—endocrine changes after hemiadrenalectomy and total body 
irradiation in parabiotic rats (ab), Sheldon C Sommers, 
Aug., 316 
—neoplasms in rats protected against lethal doses of irradi- 
ation by parabiosis or para-aminopropriophenone (ab), 
G. Brecher et al, Aug., 315 
—time as a factor in postirradiation protection by parabiosis 
(ab), R. T. Binhammer et al, Oct., 627 
PARALYSIS 
See also Vocal Cords 
—pneumoencephalography in children with mental defect 
and/or cerebral palsy: a clinicopathologic study (ab), N 
polnwens and Bill Garoutte, Nov., 755 
PARKER Symposium on radiation units: 
units al radiation instruments, Nov., 629 
PARKER, JOSEPH. See MEGEVAND, RENE P. 
PARKS, PAUL J.: Multiple myeloma (including a report of 11 
cases) (ab), July, 140 
PARMLEY, Atos F., Jr. See SAYER, WILLIAM J. 
PARSONS, HER RT See HEINZEN, BRUCE R. 
PARTURIER-ALBOT, ONIQUE. See ALBOT, GUY 
ia JANET V V. See TAHMISIAN, THEODORE N. 


ones visualization (ab), 
77 


PATERSON, ‘EDITH: Factors influencing recovery after whole- 
body radiation (ab), Nov., 794 


See MEGEV AND, RENE P. 
and STERRIE, NORMAN: 


dysostosis (ab) Sept., 451 
PEARCE, LEROY S. See SUNDERLAND, DOUGLAS A. 
PEARSON, WILLIAM N. See BUCHANAN, DOROTHY J. 
PECK, wine nee Nephrogram following acute myocardial 
infarction (ab), Sept., 456 
PEEPLES, WILLIAM = and SPENCE, MARTHA JANE: 
Pulmonary seven due to Histoplasma capsulatum 
Nov 59 
PEERS, av AMES H. See BRECHER, G. 
PEIRCE, CARLETON B.: Therapeutic value of radioisotopes in 
general hospital (ab), Dec., 912 
PELISSIER, M See GIRAUD, G. 
—_— Louis, and PUDERBACH, WALTER: 
um bile (ab), Oct., 608 
PELVICEPHALOMETRY. See Craniometry 
PELVIS 
blood supply 
clinical analysis of “‘angiograms’’ found in the course of 
hysterosalpingography with special reference to tubercu- 
losis of female genitals (ab), Kanj Kika, Nov., 779 
radiological demonstration of azygos and other thoraco 
abdominal veins in the living (ab), Giulio Tori, Nov., 768 
measurement 
general formula for pelvicephalometry (ab), 
bello, Nov., 779 
plan for radiography in obstetrics (ab), J. Blair Hartley and 
A. Stirling Fisher, Oct., 615 
practical telepelvimetry, B. S. Wolf and Robert Loevinger, 
Aug., 220 
—simplified method of correcting roentgenographic measure- 
—_ be maternal pelvis and fetal skull (ab), Gerhart S 
Nov., 780 
PENDERGRASS. EUGENE P. See HOFFERT, PAUL W. 
ee TUDDENHAM, WILLIAM J. 
PENIS 
cancer 
radiotherapy (ab), M. Lederman, Aug., 308 
PENNY,S.F. See RYAN, ERNEST A 
PENSO, ANGEL DeLEON. See KATZ, SOL 
PEPTIC ULCER 
diagnostic accuracy in gastric ulcer (ab), 
and D. W. Robertson, Oct., 602 
-gastric ulcer: its diagnosis and differentiation by gastro- 
scopic and roentgenological examination (ab), L. L. Hardt 
et al, July, 135 
pyloric obstruction in peptic ulcer (ab), 
Daniel Liebowitz, Nov., 1 
cancer and peptic ulcer 
gastric ulcer—benign or malignant; preliminary report of 
roentgenologic study (ab), Frank Abbot and Samuel 
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Tuberculosis, Pulmo- 


radiation 


Arnold Sonnenschein, 


PAULSON, E. C., 


Cleido-cranial 


Milk of cal- 


Natal C. Cara- 


Frank B. McGlone 


Harold P. Roth and 


Blank, Aug., 292 
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ULCER 
PEPtic See Peptic Ulcer, perforation 


hemorrhage from. 
oration 
sar newborn; case with massive bleeding (ab), 
Moncrief, Jr., Nov., 771 
—surgical treatment of perforated duodenal ulcer in newborn: 
case (ab), Manuel E. Lichtenstein et al, Aug., 293 
roentgenography. See also Peptic Ulcer, cancer and peptic 
ulcer; Peptic Ulcer, therapy 
—some roe ntgenologica! aspects (ab), John McL. 
292 
surgical therapy. See also Peptic Ulcer, perforation 
surgical technic in treatment of duodenal ulcer by antroduo- 
denectomy and x-ray irradiation (ab), Grayton Brown, 
Dec., 910 
therapy. See also Peptic Ulcer, 
surgical therapy 
—radiological criteria for choice of treatment in gastroduo- 
denal ulcers (ab), Giancarlo Lischi, Aug., 
PEREIRAS, R. See CASTELLANOS, AGUSTIN 
renee a M., KITE, WILLIAM C., BEDELL, 
HUR J., and "CAMPBELL, ELDRIDGE: Compli- 


a following cerebral angiography (ab), 755 


William H. 


Adams, Aug., 


perforation; Peptic Ulcer, 


Nov., 755 
PEREZ-MEJIA, BENJAMIN. See ARANGO, ORIOL 
PERICARDITIS 

radioactive gold in treatment of malignant effusions (ab), 

William B. Seaman et al, Aug., 310 

PERICARDIUM. See Pericarditis; 
PERIGASTRITIS. See Stomach 
PERIOSTEUM 


Pneumopericardium 


adult periosteal tuberculosis; case (ab), Herbert E. Hipps, 
Aug., 297 
PERITONEUM . 
-solitary air cyst of peritoneal cavity (ab), William L. 


Pag a and Ralph C. Greene, Oct., 606 


PERRY, S.P. See LITTLETON, J. T. 

PERSEY. LESTER, and AUSTEN, GEORGE, Jr.: ACTH in 
radiation cystitis (ab), Sept., 465 

——See HUFFMAN, WILLIAM L. 

PESLE, G. D., and MONOD, OLIVIER: Bronchiectasis due to 


aspergilloma (ab), Dec., 889 
PETER, GUSTAVA: Methods and results of sotiothaney of 
breast combined with surgery (ab), July, 15 
PETERSEN, DONALD F. See DUBOIS, ENNETH P. 
PETERSON, RALPH E., and ETTINGER, RICHARD H.: 
Radioactive iron absorption - siderosis (hemochromato- 
sis) of the liver (ab), Aug., 31 
PETIT, DONALD. See STURGEON, CHARLES T. 
PETKOVIC, S.: Demonstration of the pelvic veins through vari- 
ous channels (ab), Oct., 598 
PETROUS BONE 
meningiomas of posterior fossa (ab), 
and Giovanni Ruggiero, July, 119 
PFEFFER, THEODORE J. See SULLIVAN, JAMES M. 
PFEIFFER, KLAUS, and SEIGE, KON RAD: Differential 
diagnosis of salivary calculi and phleboliths in the cheek 
(ab), July, 123 
PHALANGES. See Fingers and Toes 
PHALEN, GEORGE S. See DeWOLFE, VICTOR G. 
PHARYNX 
—topographic approach to roentgenologic and pathologic ex- 
amination of laryngopharyngeal tumors, Gilbert H. 
Seca Jacob W. Old and George S. Loquvam, Sept., 


PHENYLHYDRAZINE 
effect of phenylhydrazine and x-irradiation on iron deposition 
in tissues of intact and splenectomized rats (ab), Alfred 
Chanutin et al, Sept., 472 
—effect of phenylhydrazine and x-irradiation on red cell de- 
struction and wy | iron concentration (ab), Alfred Cha- 
nutin et al, Sept 
PHEOCHROMOCYTOMA See Tumors, 
PHLEBECTASIA. See Veins, azygos 
PHLEBOGRAPHY. Sce Extremities; 
PHLEBOLITH. See Cheek 
PHONOCARDIOGRAPHY. See Heart 
PHOSPHATE, RADIOACTIVE. See Radioactivity 
PHOSPHORUS AND PHOSPHORUS COMPOUNDS 


—brain and liver phosphorus metabolism in acute irradiation 


Francesco Castellano 


pheochromocytoma 


Veins 


(ab), Warner H. Florsheim and M. E. Morton, 
Jec., 915 
radioactive. See Radioactivity 


PHOTOFLUOROGRAPHY. See Roentgen Rays, fluoroscopy 
PICKER FOUNDATION. See F ellowships 
PICKERING, DONALD E. See LUSTED, LEE B. 
PIDONE, GRAZIANO: Some benign mediastinal tumors studied 
with pneumomediastinum (ab), Nov., 763 
PIERRE- MARIE DISEASE. See Osteoarthropathy 
PIGMENTATION 
of lips and buccal mucosa ee == intestinal poly- 
x osis (ab), J. Trengove Jones, A 
PINCK, ROBERT L. See D’ANGELO, “GEORGE J. 
PINET. See THIERS 
PIPKIN, J.S. See LEHMANN, C. F. 
PISANI, G., and TOSCANO, F.: Radiologic qugette ot the pul- 
monary complications of measles (ab), July, 128 


PITEL, MARTHA, and BOYDEN, EDWARD A.: Wasiations in 


the bronchovascular patterns of the left lower lobe of 
fifty lungs (ab), Oct., 590 
PITUITARY BODY 


treatment of thyroid cancer metastases with TSH and I'# 
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during thyroid hormone medication (ab), Charles T. 
Sturgeon et al, Sept., 463 
—x-ray treatment of malignant exophthalmos; 
patients (ab), William H. Beierwaltes, July, 
PITUITARY PREPARATIONS 
—angiopneumography in study of pharmacodynamic proper 
ties of certain drugs (adrenalin, pituitrin, and isonicotinic 


report on 28 
148 


acid) (ab), Lopo de Carvalho, Dec., 892 
PLACENTA 
—importance of x-ray visualization (ab), Harry O. Maryan 
and Otto Wallis, Aug., 299 
—position of fetus in relation to placental site (ab), A. S. White- 
head, Oct., 614 
—roentgenographic localization with simple film (ab), Laura 


arifas and Rafael Gomez Zaldivar, Dec., 905 
PLANIGRAPHY. See Body Section Roentgenography 
PLASMA CELLS. See Blood, cells 
PLATOU, EIVIND: Luxatio coxae congenita: a follow-up study 


of four hundred and six cases of closed reduction (ab) 


Aug., 298 
PLEURA 
—inhaled intrapleural foreign body; case (ab), D. N. Ross, 
Dec., 891 


—perigastritis deformans following left-sided pulmonary and 


pleural diseases (ab), E. Minder, Dec., 894 
cancer 
—carcinoma; case (ab), Mario Rossetti, Nov., 762 
effusions 


—radioactive gold in treatment of malignant effusions (ab), 
William B. Seaman et al, Aug., 310 
PLEXUS. See Brachial Plexus 
PLUMMER-VINSON DYSPHAGIA. See Dysphagia 
PNEUMOCISTERNOGRAPHY. See Cisterns, Cerebral 
PNEUMOCONIOSIS 
comparison of different types of x-ray films for case finding 
and diagnosis of silicosis (ab), D. O. Shiels and D. L. G 
Thomas, Dec., 907 
epidemiological study 
with characteristic 
workers (ab), W. E 
—occupational lung damage in ships 
Dunner et al, Sept., 444 


of rheumatoid arthritis associated 
chest x-ray appearances in coal- 
Miall et al Oct 592 


repairers (ab), Lasar 


—-silicosis, a stenosis, and emphysema (ab), J.-L 
Nicod, July, 12 
PNEUMOENCEPHALOGRAPHY. See Brain, roentgenog- 
raphy 
PNEUMOGRAPHY 
—aortography and pneumography (ab), Walter M. Kearns, 
Dec., 892 
—aortography and retroperitoneal oxygen in urologic diag- 


nosis: comparison of translumbar and percutaneous fem- 
oral methods of aortography (ab), Robert C. Walter 
and Willard E. Goodwin, Aug., 300 

—fate of hydronephrotic kidney (aortographic and retroperi- 
toneal pneumographic findings) (ab), Gregory S. Slater 
and Joseph Mandell, Nov., 781 

presacral pneumography (ab), Edwin A. Seidman et al, Nov., 

781 


—pyelography in combination with simultaneous retroperito 
neal pneumography (ab), John Duff et al, Oct., 615 
—renal neoplasms seen in pneumoretroperitoneum (ab), R 
Haubrich, Dec., 906 

—value of perirenal insufflation of air as diagnostic method of 
estimating gross anatomical enlargement of suprarenals 
and kidneys (ab), Z. Z. Godlowski, Nov., 780 


angiopneumography. See Lungs, blood supply 
PNEUMOMEDIASTINUM 
~artificial pneumomediastinum (ab), M. Bariéty and Ch. 
Coury, July, 124 


—some benign —— astinal tumors studied with pneumomedias 
tinum (ab), Graziano Pidone, Nov., 763 
—use of mediastinal pneumostratigraphy in study of congeni 
tal cardiopathies (ab), G. Giraud et al, Nov., 763 
PNEUMONIA 
See also Ornithosis 
bronchogenic carcinoma simulating virus pneumonia (ab), 
Harry R. Custer and Karl P. Klassen, Aug., 279 
— diffuse interstitial fibrosing pneumonitis (ab), J. J. Kirshner 
et al, Nov., 759 
—roentgen studies in suppurative pneumonia of infants and 


children (ab), John A. Campbell et al, Dec., 888 
—roentgen study of chest in measles, John DeCarlo, Jr., and 
Henry H. Startzman, Jr., Dec., 849 
PNEUMOPERICARDIUM 
—non-traumatic pneumopericardium and pyopneumoperi- 


cardium; 2 cases, Paul M. Dassel and Israel E. Kirsh, 
Sept., 346 
PNEUMOPERITONEUM 
See also Pneumography 
—transabdominal pneumoperitoneum as aid in diagnosis of 


sex-endocrine disturbances (ab), Ralph H. Kunstadter et 


al, July, 145 
PNEUMOSTRATIGRAPHY. 


See Body Section Roentgenog 
raphy 
PNEUMOTHORAX 
spontaneous 
(ab), Melvin R. Jones and Harold A. Lyons, Nov., 760 


bullous emphysema complicated by 


progressive bilateral 
Howard H. Englander, Dec., 


cts wax; Case (ab), 


POLLAK. B.: Experiences with planography (ab), Dec., 886 
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POLLARD, z. MARVIN. See NEEL, JAMES V. 
POLLOCK, R.C. See SLOAN, SOL 
POLON Tom 
—in — of miners exposed to radon (ab), Mary Sultzer and 
n B. Hursh, Dec., 915 
POLY YTHEMIA VERA 
—experiences of management and treatment using P*? as a 
therapeutic weapon (ab), John D. Abbatt, Nov., 791 
—radioisotope therapy - leukemias and of polycythemia (ab), 
L. Heilmeyer, July, 154 
POLYPI. See Tumors, polypi 
POOL, CHALMERS S. See MESCHAN, Jeepoes 
POPP EL, M. H., ABRAMS, R. M., HANDELSMAN, J., and 
AL, A:: Diaphragmatic t.. - - of the pancreas, 


July, 91 

——LAWRENCE, LEWIS R., JACOBSON, HAROLD G., and 
STEIN, JOSEPH: Skeletal tuberculosis. A roentgeno- 
graphic survey with reconsideration of diagnostic cri- 
teria (ab), Oct., 609 


——See STEIN, JOSEPH 
PORK 


—control of trichinosis by gamma irradiation of pork (ab), 
Sylvester E. Gould et al, Dec., 913 
PORTAL VEIN 
—clinical application of portal venography (ab), H 
T. Irwin, Dec., 892 
—contribution to study of portography (ab 
July, 133 
—improved method for splenoportography using biplane serial- 
ized exposures (ab), Giulio Tori and Wendell G. Scott 
Aug., 289 
—portocaval and portopulmonary anastomoses in postmortem 
portograms (ab), J. Schoenmackers and H. Vieten, Aug 
290 
—portal venography via the portal and percutaneous splenic 
routes: anatomic and clinical studies (ab), Louis M. Rous- 
selot et al, Aug., 290 
—splenoportography (ab), Donald R. Cooper et al, Aug., 289 
ray in Cruveilhier Baumgarten syndrome 
kL. Campi and S. Abeatici, Oct., 598 
PORTIS, "St DNEY A. (obit.), Dec., 880 
POSITRON EMITTER. Sce Radioactivity 
POSKANZER, CHARLES L., and SCHMIDT, RUDOLPH M.: 
Leiomyosarcoma of the stomach. Review of the litera- 
ture and a report of seven cases (ab), Oct., 603 
POTH, AUGUST: Problems of skin carcinoma (ab), Dec., 908 
POTTER, R. M., and NORCROSS, J. R.: Panel discussion on 
low back pain. Spondylolisthesis without isthmus defect, 
Nov., 678 
POTTS, IAN F.: Translumbar aortography (ab), Nov., 780 
POTTS, WILLIS J. See ALBERT, HAROLD M. 
——See GIBSON, STANLEY 
POWELL, CHARLES P. See GERSTNER, HERBERT B. 
PREGNANCY 
See also Craniometry; Pelvis; Placenta; etc 
utilization of radioiodine during pregnancy (ab), M. J. D 
Noble and S. Rowlands, Oct., 623 
ectopic 
—hysterosalpingography studies following ectopic pregnancy 
ab), Daniel G. Cook and John A. Butt, July, 145 
PREUSS, LUTHER E. See SZILAGYI, D. EMERICK 
PRIEST, ROBERT J., and LAM, CONRAD R.: Pseudodivertic- 
ulum of the esophagus associated with cardiospasm (ab), 
Oct., 602 
PRIEST, STANLEY G. See WESTPHAL, ULRICH 
PRINCE, CHARLES L. See FINKLE, ALEX L. 
PROACCELERIN. See Blood, coagulation 
PRO-BANTHINE 
clinical evaluation of a new anticholinergic drug 
thine (ab), I. Richard Schwartz et al, Oct., 603 
PROCAINE 
— aortic 
E. Goodwin and Robert C 
PROCTOLOGY 
anti-inflammatory radiotherapy in proctology ab P 
Hillemand and J.-H. Marchand, Aug, 309 
PROCTOR, BERNARD E. See GOLDBLITH, SAMUEL A. 
PROSTATE 
pubic and ischial necrosis following cystostomy and pros- 
tatectomy (osteitis pubis) (ab), Edwin L. Lame and Hon 
Chong Chang, Dec., 902 
calculi 
diagnosis, with special reference to therapeutic result (ab), 
G. H. Kétzschke and E. Schumann, Oct, 616 
cancer 
prostatic 
case (ab 


Fuld and 


Paul Loewe et al 


Pro- Ban 


procaine injection in aortography (‘ab Willard 
Walter, Aug., 285 


metastases simulating intracranial meningioma 
J. Paul Schaerer and Robert L. Whitney, July, 


121 
treatment of carcinoma (ab), KR. H. Flocks, Aug., 410 
PROSTATECTOMY. See Prostate 
PROSTHESIS. See Hip 
PROSTIGMIN 


effect of intravenous injection of Prostigmin and atropine 
on gastrointestinal motility (ab), A. Kollandi, Aug., 291 
PROTEOLYSIS. See Enzymes 
PROTOPLASM 
investigations into first effects of roentgen rays on living 
_— as studied with modern fluorochromes (ab) 
Strugger et al, Au 416 
PSENNER L. See WOLF, G. 
PSEUDOALBUMINURIA. | See Albuminuria 
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PSITTACOSIS 
—two further human cases (ab), 
PUBIC BONE 
—pubic and ischial necrosis following cystostomy and pros- 
tatectomy (osteitis pubis) (ab), Edwin L. Lame and Hon 
Chong Vi Dec., 903 


A. P. C. Bacon, Oct., 593 


PUDERBACH, WALTER. See PELNER, LOUIS 
PUECH, P. See GIRAUD, G. 
PUERPERIUM 


—diaphragm in puerperium (ab), R. Grenville-Mathers and 
H. J. Trenchard, Oct., 609 
PUESTOW, C.B. See RUMORE, P. C. 
PULMONARY VALVE 
—angiocardiographic demonstration of pulmonary 
ab), Gunnar Jénsson et al, Oct., 596 
ee oy = pulmonary stenosis with intact ventricular sep- 
ab), Stanley Gibson et al, Nov., 765 


stenosis 


PULVER, aw. , and MICH Case reports of tuberculosis of 
the esophagus ab), Dec., 894 
PURPURA 


—hyperglobulinemic purpura of Waldenstrém and Besnier- 
Boeck-Schaumann disease (ab), A. Gautier and P. A 
Maurice, Sept., 457 

PYELOGRAPHY 

—artificial nephrography by combined retrograde 
venous urography; preliminary report (ab), 
Herzan, Dec., 905 

—coronary insufficiency following intravenous 
(ab), Carl C. Epstein, Sept., 456 

—for diagnosis of lesions of body and tail of pancreas, George 
W. Chamberlin and Irving Imber, Nov., 722 

-hyaluronidase in intramuscular excretory urography, Her- 
bert L. Warres and Albert C. King, Nov., 730 

-in combination with simultaneous retroperitoneal pneumog- 
raphy (ab), John Duff et al, Oct., 615 

—nephrogram following acute myocardial 
Hyman Peck, Sept., 456 

—reactions to urographic agents with and without antihist- 
amines (ab), Thomas D. Moore and Nelson Sanders, Aug., 
300 

—renal displacement and pyelographic deformity produced by 
amebic infection of liver (ab), David Givner, Nov., 781 

PYELOPLASTY. See Ureters, obstruction 
PYLORUS 

—anatomy oi pyloric canal and etiology of infantile pyloric 
stenosis (ab), Johan Torgerson, Nov., 771 

—parapyloric lymphadenitis ab), K. H. Barrakling, July. 136 

—hypertrophy of pyloric muscle in adults (ab), John W. Stin- 
son et al, Dec., 894 

obstruction 

ferrous sulfate poisoning causing obstruction (ab 
Forshall and P. P. Rickham, Dec., 895 
—in maggg ad ab), Harold P. Roth and Daniel Liebowitz, 


PYOPNEUMOPERICARDIUM 
-~non-traumatic pneumopericardium and pyopneumopericar- 
dium; 2 cases, Paul M. Dassel and Israel E. Kirsh, Sept., 
346 


and intra- 
Francis A 


pyelography 


infarction (ab), 


), Isabella 


Q 


QUIMBY, EDITH H.: The radioisotope program in the general 
hospital (ab), Dec 912 

——and CASTRO, VICTORIA: The calculation of dosage in 
interstitial radium therapy (ab), Sept., 458 

——CASTRO, VICTORIA, and SOIFER, CHARLES: Dosage 
determination for rotation therapy in the horizontal plane, 
Aug., 201 


R 


RACHITIS. See Rickets 
RACHWALSKY, IRENE. See NICKSON, JAMES és 
RADAKOVICH, MICHAEL, DUTTON, ARTHU M., and 
SCHILLING, JOHN A.: Effect of total body irradiation 
on wound closure (ab), Dec., 917 
RADIATIONS 
See also Atomic Bomb; Radioactivity; 
Roentgen Rays; Thorotrast 
attenuation of gamma rays at oblique incidence, F. S. Kirn, 
J. Kennedy and H. O. Wyckoff, July, 94 
introductory remarks on dosimetry of ionizing radiations 
ab), U. Fano, Dec., 919 
measurement of slow neutrons and coexisting radiations 
ab), P. S. Harris, Dec., 919 
spontaneous and induced cell restorations after treatment 
with ionizing and non-ionizing radiations (ab), Raymond 
Latarjet, Nov., 796 
symposium on radiation units, Nov., 629-663 
symposium on radiation units Radiation units and radia- 
tion instruments, H. M, Parker, Nov., 629 
effects 
study on protective action of 2,3-dimercaptopropanol 
BAL) on radiation-induced changes in ovarian follicles 
in mice (ab), Erik Odeblad, Sept., 470 
injurious effects 
ACTH in radiation cystitis (ab), 
Austen, Jr., Sept., 465 
blood radiation dose during radioiodine therapy of meta- 
static thyroid carcinoma, S. M. Seidlin, A. Aaron Yalow 
and Edward Siegel, Dec., 797 


Radium; Radon; 


Lester Persky and George 
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RADIATIONS, injurious effects 
conditions which affect biologic damage resulting from ex- 
posure to ionizing radiation (ab), L. H. Gray, Nov , 795 
—effect of levulose on radiation sickness (ab), K “dh tl 

lec. 915 
tai ition and development of cellular damage by ionizing 
radiations (ab), L xray, Oct., 628 
—manner of dependence of * ‘permissible dose”’ of radiation on 
amount of genetic damage (ab), H. J. Muller, Nov., 795 ) 
—problems and therapy of radiation syndrome (ab), K Fo 
chem, Dec., 914 
—radiation cataract (ab), William T. Ham, Jr 
—radiation hazards in practice of radiology 
rett, Sept., 400 
—surgical treatment of postirradiation rectal stricture and 
rectovaginal fistula (ab), E. S. Brintnall, July, 155 
white cell count in relation to occupational radiation dosage 
ab), E. K. Williams, Nov., 794 
protection against 
blood counts. Statement of National Committee on Radia 
tion Protection, Sept., 428 


Sept., 466 


Charles M. Bar 


—radiation protection comes of age (ab), Richard H. Cham 
berlain, July, 156 
—radiological health training program, Aug., 263 
RADIOACTIVITY 
See also Atomic Energy; Radiations; Radium; Thoro 
trast 
—attenuation of gamma rays at oblique incidence, F. S. Kirn 


R. J Kenacdy and H. O. Wyckoff, July, 94 

—diagnostic use of radioisotopes in a general hospital (ab), R 
W. Emerick et al, Dec., 911 

—economic evaluation of permanent disposal of radioactive 
wastes (ab), A. C. Herrington et al, Sept., 467 

—excretion of antibiotics, dyes and radioactive substances 
through external pancreatic fistula (ab), P. C. Rumore 
et al, Aug., 303 

—gamma-ray dosimetry with organic scintillators (ab), R. T 
Carr ana G. J. Hine, Oct., 625 


—jonization-chamber device for clinical gamma-ray use (ab) 
N Bullen, Oct., 625 
—localization of brain tumors with positron emitters (ab), 


Gordon L. Brownell and William H. Sweet, Oct., 624 
—maximum permissible concentration of radioisotopes in 
food, water and air and maximum permissible equilibrium 
amounts in body (ab), Karl Z. Morgan, Nev., 793 
—method of preparing radioautographs with edjacent sections 
(ab), Titus C. Evans and Walter E. McGinn, Jr., Aug., 
314 
—monitoring of water for fission-product contamination (ab), 
W. R. Loosemore, Sept., 467 
National Bureau of Standards Handbook 54, Protection 
Against Radiations from Radium, Cobalt-60, and Cesium 
137, Oct., 577 
National Bureau of Standards Handbook 5! 
Waste Disposal in the Ocean, Oct., 577 
—National Bureau of Standards Handbook 59, Permissible 
Dose from External Sources of Ionizing Radiation, Oct., 
ote 
radiation exposure survey of x-ray and isotope personnel 
(ab), Charles K. Spalding et al, Sept., 467 
radioisotope program in the general hospital (ab), Edith H 
Quimby, Dec., 912 
radiophotoluminescence dosimetry system of U.S. Navy 
(ab), James H. Schulman et al, Sept., 467 
recent advances in radioisotope therapy (ab), 
Behrens, Sept., 461 
simplified autoradiography exposure calculation (ab), 
liam W. Wainwright et al, Nov., 793 
~—Symposium on radiation units Radiation dosimetry of in- 
ternally administered beta ray emitters: status and pros- 
pects, Leonidas D. Marinelli, Nov., 656 
therapeutic value of radioisotopes in general hospital (ab), 
Carleton B. Peirce, Dec., 912 





Radioactive 





Charles F. 
Wil- 


radioboron 
boron detection in tissues using the (y,a@) reaction (ab), 
Giovanna Mayr et al, Sept., 465 
radiocarbon 
radiation decomposition of carbon-14-labeled compounds 
(ab), Richard M. Lemmon, Sept., 464 


radiocobalt 

carcinoma of uterine body treated with radioactive cobalt 
(ab), Paul Strickland, Oct., 623 

cobalt 60 teletherapy: some principles and observations 
(ab), Frank Batley, July, 154 

control of trichinosis by gamma irradiation of pork (ab), 
Sylvester E. Gould et al, Dec., 913 

estimation of intrinsic factor of Castle by use of radioactive 
vitamin By: (tagged with radioactive cobalt) (ab), Sheila 
T. Callender et al, Nov., 792 

new principle of therapeutic application of radioactive iso 
topes in closed elastic applicators (ab), J. Becker and K 
k.. Scheer, July, 154 

radiation sterilization VI. 
rays and gamma radiations (ab), 
Bernard E. Proctor, Dec., 913 

skin dose from a cobalt 60 teletherapy unit, Jasper E 
ardson, Herbert D. Kerman and Marshall Brucer, 


Relative merits of cathode 
Samuel A. Goldblith and 


Rich 
July, 


25 
radiodigitoxin 

exposure of human cardiac muscle to radi 
Walter J. Burdette, Aug., 


active digitoxin 
313 





in vitro (ab) 
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radiogold 

apparatus for intraca 
ab), Rosalyn S. Yalow and Benjamin B 
623 

clinical use of radioactive gold 
James et al, July, 154 

in treatment of malignant effusions (ab 
man et al, Aug., 310 

localization of radioactivity in lung and 

Ray Bryant et al, Aug., 310 

lymph-node concentration of radioactive colloidal gold fol 

lowing interstitial injection (ab), Alfred I. Sherman and 


itary administration of colloidal gold 
Cohen, Oct 


seeds (ab), Arthur G 


Aus 
William B. Sea- 


lymph nodes (ab 


Michel Ter-Pogossian, Oct., 623 
radiogold seeds in clinical radiation therapy, Ulrich K 
Henschke, Arthur G. James and William G. Myers, Sept 
390 
H. Flocks, Aug 


treatment of carcinoma of prostate (ab), R 
310 


intramuscular silver-coated 
lymph nodes in dogs (ab 
464 


subcutaneous and 
radioactive gold colloids by 
Andrew H. Jackson et al, Sept 
radioiodine. See also Thyroid 
blood isotope levels following a test meal of I'™ 
tein (ab), Austin B. Chinn et al, Aug., 311 
clinical evaluation of hepatic radioactivity survey ‘ab 
T. Yuhl and Lioyd A. Stirrett, Oct., 624 
dosimetric cousiderations in determining 
damage from radioactive iodine (ab), J. E 
Aug., 312 
radioiron 
—iron metabolism in steatorrhea 
studies of absorption and utilization (ab 
and Sheila T. Callender, Dec., 912 
—new method, using radioiron, for determining iron-binding 
capacity of human serum (ab), A. R. Feinstein et al 
Sept., 464 
radioactive iron absorption in siderosis 
of liver (ab), Ralph E. Peterson and 
tinger, Aug.. 313 
uptake of radioiron in tissue storage compounds in norma! 
and hemosiderotic mice and its utilization for erythro 
poiesis (ab), John K. Hampton, Jr., Dec., 913 
radiolead 
comparative exchange of calcium, lead, 
in dogs (ab), J. Alfred Calhoun et al 
radiophosphate 
distribution of colloidal radioactive chromic phosphate after 
intracavitary administration, Samuel W. Root, Malcolm 
P. Tyor, Gould A. Andrews and Ralph M. Kniseley, Aug 
251. See correction for discussion 577 


uptake of 


labeled pro 
Eric 


hematopoietic 
Rall et al 


use of radioactive iron in 


Badenoch 


hemochromatosis 
Richard H. Et 


and radioac tive lead 
Nov., 792 


Oct., o77 
—distribution of colloidal radioactive chromic phosphate after 
intracavitary administration in the rat (ab John A 
D. Cooper and Elinor M. Zorn, Sept., 463 
effect of whole-body x-irradiation on reticuloendothelial 
system as demonstrated by use of radioactive chromium 
phosphate (ab), Elemer R. Gabrieli and Aina A. Auskaps 
Sept., 464 
radiophosphorus 
as a diagnostic aid in ophthalmology (ab), J. W 
and Victor Fellows, Dec., 912 
brain and liver phosphorus metabolism in acute irradiation 
syndrome (ab), Warner H. Florsheim and M Morton 
Dec., 915 
—changes in cellular elements of blood following administra 
tion of P** (ab), Santosh Mitra et al, Oct., 624 
—effect of roentgen radiation on the incorporation of radio 
phosphorus into nucleic acids and other constituents of 
mouse mammary carcinoma (ab), Halvor Vermund et al 
Aug., 313 
—experiences of management and treatment of polycythemia 
vera using P*? as therapeutic weapon (ab), John D. Ab 
batt, Nov., 791 
—factors influencing the in vitro uptake of radiophosphorus by 
human erythrocytes (ab), A. R. Feinstein et al, Aug 
312 
fate of radiophosphorus ingested by Habrobracon females 
(ab), Daniel S. Grosch and Robert L. Sullivan, Aug 
313 
proaccelerin deficiency following irradiation with therapeutic 
doses (ab), Herbert Vetter and Helmut Vinazzer, Dec 
912 
radioisotope therapy of leukemias and of polycythemia (ab 
Heilmeyer, July, 154 
time study of incorporation of radiophosphorus into nucleic 
acids and other compounds of a transplanted mouse mam 
mary carcinoma (ab), Cyrus P. Barnum et al, Sept., 463 
radiostrontium 
effects of beta irradiation on rabbit lens (ab 
Sallmann et al, Sept., 469 
evaluation of clinical use of a strontium® beta-ray applicator 


Bettman 


Ludwig von 


with review of underlying principles (ab), H. L. Friedel! 
et al, Nov., 791 
- high potential, low-current sources (ab), Joha 
H. Coleman, Oct., 625 
radioyttrium 
radioisotopic high- pot . low-current sources (ab), Joha 





H. Coleman, Oct 
RADIOAUTOGRAPHY. See Radioactivity 
RADIOISOTOPES. Sce Radioactivity 
RADIOLOGICAL SOCIETIES 

American Roentgen Ray Society, Nov 
Arizona Radiological Society, July, 108 


Tas 
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RADIOLOGICAL SOCIETIES—cont. 
Arkansas Radiological Society, Aug., 262 
Central Ohio Radiological Society, Oct., 576 
Chicago Roentgen Society, Sept., 428 
Colorado Radiological Society, Nov., 743 
Connecticut Valley Radiological Society, July, 108 
Detroit Roentgen Ray and Radium Society, July, 108 
Georgia Radiological Society, Sept., 428 
Kansas een Se Society, Dec., 879 
Los Angeles Ra ———. Society, July, 108 
Maine Radiological iety, Dec., 879 
Maryland Radiological Society, July, 108 
a “ts of District of Columbia, Section on Radiology, 
ug 
Minnesota Radiological Society, Sept., 428 
Nassau (N.Y.) Radiological Society, Sept., 428 
New England Roentgen Ray Society, Aug., 262; Dec., 879 
New York Roentgen Society, Aug., 262 
North Florida Radiological iety, Aug., 262 
Ohio State Radiological Society, July, 108 
Oklahoma State Radiological Society, july. 108 
Oregon Radiological Society, Sept., 42 
Pacific Northwest Radiological Sicice. July, 108 
Pennsylvania Radiological Society, Aug., 262 
Peruvian Radiologica! Society, Nov., 743 
Philadelphia Roentgen Ray Society, Sept., 428 
Pittsburgh Roentgen Society, Aug., 262 
Radiological Society of Greater Cincinnati, Oct., 576 
Radiological Society of Greater Kansas City, Oct., 576 
Radiological Society of Hawaii, Oct., 576 
Radiological Society of New Jersey, July, 108 
Radiological Society of Southern alifornia, July, 108 
Rocky Mountain Radiological Society, Dec., 879 
secretaries and meeting dates, July, 112; Aug., 269; Sept., 
433; Oct., 581; Nov., 747 
Tennessee Radiological Society, Oct., 576 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
—invitation to the Annual Meeting (ed), Eugene P. Pender- 
grass, Sept., 415 
er sa | program, 40th annual meeting, Los Angeles 
Oct 
—refresher courses: postgraduate instruction, 40th annual 
meeting, Sept., 418 
RADIOLOGY (journa!) 
—editorial responsibility (ed), Arthur Purdy Stout, Aug., 
260 
—statement of editorial policy (ed), Aug., 261 
RADIOLOGY AND RADIOLOGISTS 
—panel discussion on low back pain. Medicolegal radiology, 
Charles L. Ewing, Nov., 673 
—radiologist in 3 aa community (ed), Christian V. Cim- 
mino, Sept... 
RADIOPHOTOLUMINESCENCE. See Radioactivity 
RADIOTHERA 
See also en. radiotherapy; Radioactivity; Radium; 
Roentgen Therapy 
—use of Duplast in radiation therapy (ab), J. W. Calvert, 
Sept., 459 
RADIUM 
See also Radiations; Radon; Uterus, cancer 
—calculation of dosage in interstitial radium therapy (ab), 
Edith H. Quimby and Victoria Castro, Sept., 458 
—density effect in gamma-ray measurements (ab), G. N. 
Whyte, Dec., 919 
—volume dosage distribution in female pelvis in radium ther- 
apy (ab), Morton M. Kligerman and Jeanne D. Rich- 
mond, Sept., 459 
RADON 
—late ulceration twenty years after implantation of radon 
seeds; case (ab), John G. Downing and David W. Folan, 
Jr., Oct., 626 
—polonium in urine of miners exposed to radon (ab), Mary 
Sultzer and John B. Hursh, Dec., 915 
RALL, x ona FOSTER, tg G., ROBBINS, JAcos. 
RSON, R., FAR , LEE E., and RAWSON, ULON 
wade ren em hy in determining hemato- 
poietic damage from radioactive iodine (ab), Aug., 312 
——SONENBERG, MARTIN S., ROBBINS, JACOB, LAZER- 
— R., and RAWSON, RULON W.: The blood level 
a guide to therapy with radioiodine (ab), Sept., 462 
RALPH, LESLIE L.: Spontaneous thrombosis of the internal 
carotid artery (ab), Nov., 767 
RALSTON, EDGAR L.: Epiphyseal injury at the ankle joint 
ab), Oct., 613 
RAMSAY, THOMAS R. See BOYER, RICHARD C. 
Ty i re G. See BAXTER, HAMILTON 
RANDA . W.: The left main bronchus and its vulnerability 
in td tuberculosis (ab), Aug., 281 
RAPPAPORT, EMANUEL M.: Gastroduodenal hemorrhage. 
Diffie ulties in recognition of lesions at operation by pal- 
pation and inspection (ab), Aug., ar 
RAPPAPORT, ISRAEL. See MAYER, EDGAR. 
RAULIN, COLETTE. See BROWNE, MARGARET E. 
RAVELLI, A.: Vascular canals in the bones of the wrist (ab), 
July, 143 
Vascular channels - the phalanges (ab), July 
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A.: Punctionsl cor triloc ulare (ab), Sept., 445 
RAWSON, RULON W. See RALL, J. E. 
RAY, DAVID T., and WHITING, P. W.: An x-ray dose-action 
curve for eye color mutations in Mormonielia (ab), Dec., 
918 
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RAYOPAKE. See Iodine and Iodine Compounds 
RECHTMAN, A.M. See GERSHON-COHEN, Be 
RECTUM 


—barium granuloma of rectum; case (ab), Harold L. Beddoe 
et al, Dec., 898 

—-roentgen appearances in mechanical rectal Constipation 
(ab), Kristina Ekengren and Bjérn Snellman, Sept., 449 

—significance of ureteral studies in colonic and rectal surgery 
(ab), Harry E. Bacon et al, Sept., 455 

—surgical treatment of postirradiation rectal 5 and 
rectovaginal fistula (ab), E. S. Brintnall, July, 15: 

cancer 

—metastatic carcinoma of rectum to thyroid gland: correla- 
tion with rans iodine studies (ab), David M. Sklar- 
off, Nov., 

tumors 

—polyps of rectum and colon (ab), Neil W. Swinton, Dec. 
807 ’ 


—polyps of rectum and colon in children (ab), Reynold E. 
Church and A. David Schwartz, Nov., 773 

—polyps of rs and colon in children (ab), J. Wade Harris, 
Sept., 

—program a detection of colonic and rectal polyps (ab), 
Cesare Gianturco and George A. Miller, Oct., 605 
REDMAN, T. FRANCIS, and AIRTH, G. R.: The minor de- 

= of hydrocephalus as an obstetrical problem (ab), 
Oct., 615 
REEVES, ROBERT J. See D’'ANGELO, GEORGE J. 
REGNIER GEORG See MESCHAN, ISADORE 
REICH, RUDOLPH ‘S. -, and ROSENBERG, NORMAN J.: 
Aseptic necrosis of bone in Caucasians with chronic hemo- 
lytic anaemia due combined sickling and thalassemia 
traits (ab), Aug., 
REILLY, RALPH. See KNICKERBOCKER, T. W. 
REINHARDT, K.: lodized oil-sulfonamide powder mixture as a 
bronchographic contrast material (ab), Oct., 594 
RESEARCH 
—grants-in-aid in cancer research, Sept., 430 
—James Picker Foundation. Awards in radiological research, 
Sept., 429 
ey research fellowships, Sept., 429 
k Ridge Institute of Nuclear Studies, Dec., 879 
RESPIRATORY TRACT. See Bronchi; Foreign Bodies; Lungs; 


RETICULOENDOTHELIAL SYSTEM 
—effect of whole-body x-irradiation on reticuloendothelial 
system as demonstrated by use of radioactive chromium 
phosphate (ab), Elemer R. Gabrieli and Aina A. Auskaps, 
Sept., 464 
—fatal panmyelopathy produced by Thorotrast (thorium di- 
oxide) (ab), S. Moeschlin et al, Nov., 794 
—radiation therapy of reticuloses, with special consideration of 
lymphogranulomatosis (ab), R. Bauer, July, 151 
a lipoid reticulosis of bone (ab), Denis Burkitt and H. 
A Fairbank, Dec., 901 
RETICULOSIS. See Reticuloendothelial System 
RETROPERITONEUM. See Lymph Nodes; Pneumography 
RHEUMATIC FEVER 
a dilatation of left auricle; 3 cases (ab), Sol Sloan et 
Nov., 764 
RHEUMATISM 
See also Arthritis, Rheumatoid 
—radiotherapy in treatment of rheumatism (ab), J.-H. Mar- 
chand et al, Aug., 309 
RHINEHART, DARMON A. (obit), July, 109 
RIBS 


—coarctation of aorta with regression of rib notching following 
surgery; case, Malcolm D. Jones and Howard L. Stein- 
bach, Aug., 248 

—radiation damage of osteocartilaginous chest wall with one 
fatality; 9 cases (ab), Rudolf Birkner and Johannes 
Schaaf, Dec., 914 

fractures 

—cough fractures (stress or fatigue fractures) of ribs (ab), O. 
Starke, Dec., 902 

tumors 

—primary tumors; review of literature and presentation of 11 
cases not previously reported (ab), Lew A. Hochberg, 


Aug., 295 
men ASPER E., KERMAN, HERBERT D., and 
RUCER, ARSHALL; Skin dose from a cobalt 60 tele- 
a »y unit, July, 2 
VERETT oO. See GERSTNER, HERBERT B. 
RICHMOND, EANNE D. See KLIGER MAN, MORTON M. 
RICKARD, JA ETP. See BROWNE, MARGARET E. 
RICKETS : 
—roentgen studies regarding question of congenital rachitis 
(ab), W - oune Dec., 900 
CKHAM, a | py a 
RIDDELL. 3 See HO L, J.B 
RIEMENS iHNEIDER, AUL A. tag HILFINGER, MARTIN 


RIES, Tolius, and SCHLOGL, HANS: Therapy of cervical 
cancer outside of large medical centers (ab), July, 150 — 

RIGLER, LEO G., and WATSON HN A combination 
film changer for rapid or conventional radiography, Nov., 
706 

— LASSER ELLIOTT C. 

RIISHEDE, JOHN, and ETHELBERG, SVEN: Angiographic 
changes in sudden and severe herniation of brain stem 
through tentorial incisure. Report of five cases (ab), 
July, 121 
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RILEY, G. M. See HOLOUBEK, J. E. 
RIMONDINI, C.: Considerations on megaesophagus (ab), 
July a" 
RINGWOR 
ROBBINS, JACOB. See RALL, J. E. Pe ; 
ROBBINS, ROBERT, and MESZAROS, JEAN: The calculation 
of rotation therapy tumor doses at 250 kv. by means of the 
transmitted dose rate, Sept., 381 
ROBERTS, HENRY: Observations on micturition in the female 
ab), July, 145 
ROBERTSON, D. W. See McGLONE, FRANK B. 
ROBERTSON, R. A See MacKENZIE, J. 
ROENTGEN RAY = 
See also taal Body Section Roentgenography; Cine- 
roentgenography; Radiations; Roentgen Therapy; Syn- 
chrotron 
apparatus. See also Roentgen Therapy 
combination film changer for rapid or conventional radiogra- 
phy, Leo G. Rigler and John C. Watson, Nov., 706 
hand-operated barium pump assembly for examination of 
colon, Henry C. Crozier, Nov., 734 
simplified lateral-view cassette holder for use during hip- 
nailing (ab), B. R. Wiltberger, Aug., 299 
diagnosis 
radiation hazards of diagnostic procedures (ed), Paul C. 
Swenson, Dec., 876 
simulated color roentgenography (ab), Andrew H. Dowdy 
and Louis J. Bonann, Aug., 304 
—supervoltage diagnostic roentgenography; preliminary re- 
port (ab), William J. Tuddenham et al, Sept., 457 
dosage. See also Roentgen Rays, injurious effects; Roentgen 
Therapy 
calorimetric evaluation of roentgen for 400 kv. and 22.5 mev 
roentgen rays (ab), J. S. Laughlin et al, Aug., 309 
new unit of dose (ed), R. R. Newell, Nov., 741 
radiation units (letter to editor), R. R. Newell, Nov., 743 
symposium on radiation units Intensity and absorbed 
dose rate, John S. Laughlin, Nov., 646 
symposium on radiation units. Surface dose, Elizabeth F. 
Focht, Nov., 637 
x-ray dosimetry general principles and experimental 
factors (ab), Leonidas D. Marinelli, Dec., 919 
effects. See also Radiations, effects; Roentgen Rays, in- 
jurious effects; Roentgen Rays, protection against 
adenosine triphosphatase and 5-nucleotidase activity of 
hematopoietic tissues of irradiated animals (ab), Ken- 
neth P. Dubois and Donald F. Petersen, Dec., 917 
biological effectiveness of thermal neutrons (compared with 
250 kv. x-rays) on mice (ab), James T. Brennan et al, 
Dec., 918 
brain and liver phosphorus metabolism in acute irradiation 
syndrome (ab), Warner H. Florsheim and M. E. Morton, 
Dec., 915 
effect of conventional and high-energy radiations on tumors 
(ab), Gunther Barth and Felix Wachsmann, Dec., 918 
effect of homologous bone marrow emulsion on rabbits after 
total-body irradiation (ab), Martin F. Hilfinger, Jr., et al, 
Sept., 471 
effect of irradiation and lowered metabolic rate on mor- 
phogenesis of are Melanoplus differentialis em- 
bryos (ab), Theodore N. Tahmisian et al, Oct., 628 
-effect of phenylhydrazine and x-irradiation on iron deposi- 
tion in tissues of intact and splenectomized rats (ab), 
Alfred Chanutin et al, Sept., 472 
effect of phenylhydrazine and x-irradiation on red cell de- 
struction and serum iron concentration (ab), Alfred 
Chanutin et al, Sept., 472 
effect of surgery on dogs following whole-body irradiation 
(ab), Gordon E. Gustafson and Frank A. Cebul, Dec., 917 
endocrine changes after hemiadrenalectomy and total-body 
irradiation in parabiotic rats (ab), Sheldon C. Sommers, 
Aug., 316 
experimental investigations in animals on behavior of some 
blood coagulation factors after total irradiation with 
massive doses (ab), H. St. Stender and O. Elbert, July, 155 
experimental radiation cataract Ill. Further experi- 
mental studies on x-ray and neutron irradiation of the 
lens (ab), David G. Cogan et al, Sept., 468 
frequency of ovarian tumors and of estrus in mice treated 
with roentgen radiation and hormones (ab), Stig Kul- 
lander, Sept., 469 
histochemical changes in irradiated ovaries II Carbo- 
hydrate and lipid localization (ab), Alvan G. Foraker et al, 
Dec., 916 
immediate effect on isolated striated frog muscle <ab), 
Herbert B. Gerstner et al, Dec., 917 
influence of bone marrow injections on involution and neo 
plasia of mouse thymus after systemic irradiation <ab), 
Henry S. Kaplan et al, Sept., 471 
influence of postirradiation thyme ctomy and of thymic 
implants on lymphoid tumor incidence in C57BL mice 
(ab), Henry S. Kaplan et al, Aug., 315 
influence of whole-body irradiation, cold ex posure and 
experimental acidosis on protein composition and azo- 
rubin ee. capacity of rat serum (ab), Ulrich West 
phal et al, Oct., 628 
vestigations into first effects of roentgen rays on living 
protoplasm as studied with modern fluorochromes (ab), 
5. P. Strugger et al, Aug., 316 
metastatic frequency of spontaneous mammary carcinoma 
in mice following biopsy and following local roentgen 


irradiation (ab), Sigvard Kaae, Aug., 315 


See Hair, pen’ al 
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—modification of lethal irradiation injury in mice by injection 
of homologous or heterologous —— (ab), Egon Lorenz 
and Charles C. Congdon, Oct., 6 

—neoplasms in rats exposed to ah od dose total-body radia- 
tion (ab), John C. Finerty et al, Aug., 315 

—neurological and _ electroencephalographic effects of x- 
irradiation of head in monkeys (ab), J ’. Ross et al, 
Dec., 916 

occurrence of plasma cells after ionizing irradiation in dogs 
(ab), Frederick J. Wohlwill and Walter W. Jetter, July, 
155 

—of ionizing irradiation treatments on tumor regression (ab), 

Joanne W. Hollicroft and Marion Matthews, Oct., 626 
of total-body irradiation on wound closure (ab), Michael 
Radakovich et al, Dec., 917 

—of whole-body irradiation on healing of fresh fractures (ab), 
August W. Spittler et al, Nov., 795 

—of whole-body irradiation on reticuloendothelial system as 
demonstrated by use of radioactive chromium phosphate 
(ab), Elemer R. Gabrieli and Aina A. Auskaps, Sept., 464 

on incorporation of radiophosphorus into nucleic acids and 
other constituents of mouse mammary carcinoma (ab), 
Halvor Vermund et al, Aug., 313 

on tissue hydration in mouse (ab), Roberts Rugh, Nov., 795 

-pathologic changes in neurons, neuroglia, and blood-brain 
barrier induced by x-irradiation of heads of monkeys (ab), 
C. D. Clemente and E. A. Holst, Dec., 915 

proteolytic enzyme studies in irradiated rabbits (ab), Nannie 
K. M. de Leeuw et al, Sept., 472 

regeneration of anterior end of Aulophorus furcatus 
(Naididae) with special reference to effect of x-rays (ab), 
Robert H. Foulkes, Aug., 316 

roentgen rays and wound healing. I Fractionated ir- 
radiation. An experimental study (ab), James J. Nick- 
son et al, Sept., 469 

—spontaneous fractures of femoral neck after intensive ir- 
radiation of carcinoma of uterus (ab), G. Kok, Sept., 
465 

—-x-ray dose-action curve for eye-color mutations in Mor- 
moniella (ab), David T. Ray and P. W. Whiting, Dec., 
918 

films. See also Roentgenograms 

—chemical method for determining activity of developer solu- 
tions, Martin Chanin and Frederick H. Barnes, July, 105 

—comparison of different types of x-ray films for case finding 
and diagnosis of silicosis (ab), D. » Shiels and D. L. G. 
Thomas, Dec., 907 

fluoroscopy. See also Foreign Bodies; Heart; Mitral Valve 

—automatic regulator for providing constant brightness of 
fluoroscopic screen (ab), Russell H. Morgan and Ralph E. 
Sturm, Nov., 782 

fast cameras for all purpose photofluorography (ab), Paul C. 
Hodges, Nov., 782 
remote fluoroscopic control of radiation therapy by screen 
intensification Preliminary report (ab), Russell H. 
Morgan et al, Sept., 458 
—scintillation limit in fluoroscopy, John W. Coltman, Dec., 


867 
injurious effects. See also Radiations, injurious effects; Roent- 
gen Rays, effects; Roentgen Rays, protection against 
—blood histamine levels in swine following total-body radia- 
tion and a flash burn (ab), Hamilton Baxter et al, Dec., 
916 
—experimental studies. See Roentgen Rays, effects 
—factors influencing recovery after whole-body radiation (ab), 
Edith Paterson, Nov., 794 
~—hazards of supplementary x-ray therapy in radiation treat- 
ment of carcinoma of cervix uteri (ab), Mary A. C. Cowell, 
Oct., 625 
—herpes zoster after roentgen treatment (ab), H. G. Schmitt 
and F. Thierfelder, Dec., 914 
—<integral dose, body size, and site of irradiation as factors 
determining severity of radiation sickness (ab), W. M 
Court Brown and R. F. Mahler, Nov., 793 
—minimal amounts of x-ray exposure causing lens opacities in 
human eye (ab), David G. Cogan and Kaud Kk. Dreisler, 
Sept., 466 
-mycosis fungoides; case terminating in myelogenous leu- 
kemia (ab), John E. LeDonne, Dec., 914 
—osseous damage in irradiation of renal tumors in infancy and 
childhood (ab), Walter M. Whitehouse and Isadore 
Lampe, Sept., 465 
radiation damage of osteocartilaginous chest wall with one 
fatality; 9 cases (ab), Rudolf Birkner and Johannes 
Schaaf, Dec., 914 
radiation hazard during angiocardiography (ab), William 
Dubilier, Jr., et al, Aug., 314 
radiation hazards of diagnostic procedures (ed Paul C 
Swenson, Dec., 876 
—some observations on relation between radiation dose meas 
ures and blood changes (ab), Matts Helde and T. Wahl 
berg, Aug., 314 
spontaneous cholecystectomy 
irradiation of hepatic metastasis (ab) 
wig, Aug., 314 
study of grandchildren of women who have been irradiated 
for treatment of female sterility (ab), Ira I. Kaplan, 
Oct., 626 
physics 
plate separation requirements for standard free-air ioniza 
tion chambers, Frank H. Attix and LeRoy DeLaVergne, 


Dec., 853 


case probably resulting from 
Alexander Brunsch 
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ROENTGEN RAYS—cont. 
protection against. See also Betatron 
(ab), Russell H. Morgan, Sept., 466 
additivity of radiation protection by cysteine and sodium 
nitrite in mice (ab), Leonard J. Cole and Marie E. Ellis, 
Oct., 627 
age, strain and species factors in post-irradiation protec- 
tion by spleen homogenates (ab), Leonard J. Cole and 
Marie E. Ellis, Sept., 470 
—amines and particularly cysteamine as protectors against 
roentgen rays (ab), Z. M. Bacq, Nov., 796 
—chemical protection against ionizing radiation (ab), Z. M. 
Bacq, Nov., 796 
—chemical protection against ionizing radiation (ab), A. 
Forssberg, Nov., 796 
—citrovorum factor and irradiation injury (ab), 
Buchanan et al, Oct., 627 
—humoral factor in irradiation protection: modification of 
lethal irradiation injury in mice by injection of rat bone 
marrow (ab), Charles C. Congdon and Egon Lorenz, Dec., 
918 
—neoplasms in rats protected against lethal doses of irradia- 
a ¥ by parabiosis or para-aminopropriophenone (ab), 
. Brecher et al, Aug., 315 
—pre at of irradiation-induced lymphoid tumors in 
C57BL mice by spleen protection (ab), Egon Lorenz et al 
Sept., 470 
—radiation exposure survey of x-ray and isotope personnel 
ab), Charles K. Spalding et al, Sept., 467 
—secondary roentgen radiation from wax, aluminum, iron, 
and lead at tube voltages between 40 and 170 kv. (ab), 
Lars Lorentzon, Dec., 919 
—study of antigen localization and degradation and histo- 
logic reaction in spleen of normal, x-irradiated, and 
spleen-shielded rats (ab), Frank W. Fitch et al, Sept. 470 
—time as factor in postirradiation protection by parabiosis 
(ab), R. T. Binhammer et al, Oct., 627 
stereoscopy. See also Foreign Bodies 
new method of stereoscopic roentgenography: ‘‘twist stereo’’ 
metliod (ab), Elias Gordon and Joseph Sauro, Sept., 457 
supervoltage roentgenography. See Thorax, roentgenography 
technic 
—body-section radiography with an ultrafine focal spot tube 
utilizing variable magnification for plane selectivity, Mar- 
tin S. Abel, Oct., 508 
—direct x-ray enlargement and normal views. Comparative 
studies for clinical limitations (ab), H. Biichner, Nov 


Dorothy J 


782 

—roentgen recognition of small bone defects by direct x-ray 
i and tomographic magnification with fine- 

us tube (ab), K. Werner and W. Bader, Nov., 783 
ROENTGEN THERAPY 
—contact irradiation of surgically exposed tumors (ab), 
>iinther Barth, Aug., 304 

—experience with 30 mev synchrotron as a radiotherapeutic 
instrument I Development calibration and instru- 
mentation (ab), J. S. Mitchell et al, Aug., 304 

—ijsodose curves for intra-cavity roentgen therapy (ab), E. Dale 
Trout et al, Oct., 622 

—remote fluoroscopic control of radiation therapy by screen 
intensification; preliminary report (ab), Russell H. Mor 
gan et al, Sept., 458 

—rotatory irradiation at 400 kv. (ab), Johannes Thoms et al 
Aug., 304 

dosage. See also Cancer, radiotherapy; 
dosage 

—calculation of rotation therapy tumor doses at 250 kv. by 
means of transmitted dose rate, Robert Robbins and Jean 
Meszaros, Sept., 381 

—dosage determination for rotation therapy in the horizontal 
plane, Edith H. Quimby, Victoria Castro and Charles 
Soifer, Aug., 201 

—influence of x-ray cones on dose (ab), Stephan Epstein et al, 
Sept., 459 

high-voltage 

e emplifed method of x-ray deep therapy with moving tube 

= or pendulum method) (ab), W. Teschendorf 
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ROENTGENOGRAMS 
See also Roentgen Rays, films 
film identification (ab), Robert D. Moreton and John R 


oe Dec., 907 


Roentgen Rays, 


ROSLI, A A contribution to the symmetrical radiography 
of t gomatic arches (ab) Nov., 757 

ROGERS, Ais V., Jr. See LEIGH, TED F. 

ROLLAND : Effect of the intravenous injection of Prostig 


min and atropin on gastrointestinal motility (ab), Aug 
291 ; 
Roentgen JAMES.” Pal of lipoma of colon (ab), Nov 
eee Pulmonary arterio-venous fistula 


ROOK, None DERICK W.: Arteriography of the hip joint for 
predicting end results in intracapsular and intertrochan 

teric fractures of the femur (ab), Aug., 298 
ROOT, JOSEP C., and GREENWALD, CHARLES M.: 
Double aomneess study of colon: routine lateral recumbent 

Au 

ROOT, SAMUEL ' W., TYOR, MALCOLM P., ANDREWS, 
OULD A., and KNISELEY, RALPH M.: Distribution 


773 
ab 


of colloidal radioactive chromic phosphate after intra 
cavitary administration, Aug., 25! 
discussion, Oct., 577 
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ROSE, BRAM. See pAxTES. HAMILTON 
ROSE,S.S. See BOYD 
ROSEMAN, EPHRAIM. “a ‘DEIN, IRVING O. 
ROSENBERG, NORMAN J. See REICH, pPUDOLPH Ss. 
ROSENBERG, S.A. See STORAASLI, J. P 
ROSS, D. N.: Inhaled intrapleural foreign body. 
ROSS, J. A. T, LEAVITT, S. R., HOL 
, ST, E. A. » a - 
— ac: - Neurologic A and electroe a 
raphic effects of x-irradiation o 
oree a uae n the head in monkeys 
ROSS, JOSEPH F. See BURROWS, BELTON A. 
ROSSETTI, MARIO Concerning a case of carcinoma of th 
yleura (ab), Nov., 762 7 


ROTAT ~ we oe See Esophagus, cancer; Roentgen 
ROTH, "HAROLD P., and LIEBOWITZ, DANIBL : Pyloric ob- 


struction in septic ulcer (ab), Nov., 77 

ROTHSTEIN, EMIL: Infected hi a bullae. Re- 
port of five cases (ab), Dec., 887 

——and GALL, EDWARD B.: Cystic ayyeeme of the neck 
arising after thoracoplasty (ab), Nov 

ROUSSELOT, LOUIS M., RUZICKA, ‘FRANCIS F., and 

oo DO EHNER, G.A Portal venography via the portal 
and percutaneous splenic routes: anatomic and clinical 


Case report 


ce studies (sb), Aug., 290 
ROWBOTHAM, F., HAY, RANKIN K., KIRBY, A. R. 
TOM tINSON, B. E., and BOUSFIELD, MARJORIE B: 


aut cee and the dangers of cerebral angiogrs aphy (ab), 


ROWE, 1 RICHARD D. See KEITH, 4 whe 
pa 5 ANDS, S. See NOBLE, M. J. D 
RUBIN,I.C. See BERGLAS, . 

RUDSTROM, PAUL. See FAGERBERG, STIG 


7 Diseases of the sinuses in childhood ab), Nov., 


756 
RUGGIERO, GIOVANNI. See CASTELLANO, FRANCESCO 
RUGH, ROBERTS: Effect of x-irradiation on tissue hydra- 
tion in the mouse (ab), Nov., 795 
RUMORE, P. C., OLANDER, G. A., and PUESTOW, C. B.: 
Excretion of antibiotics, dyes and radioactive subst ances 
through external pancreatic fistula (ab), Aug., 303 
RUNGE, RL F Roentgenographic examination of the 
lumbosacral opane in routine pre-employment examinations 


RU RAL CONDITIONS 


—the radiologist in the small community (ed), Christian V. 


Cimmino, sie 
RUSCH,G. See WELT TI, 
RUSSO, ose E. See BOLIN, SIMON 
RUTLEDGE, BEN A. See SPITTLER AUGUST W. 
RUZICKA PRENCIS F. See R ROUSSELOT, LOUIS M. 
RYAN, ERNEST A., HARRIGAN, E., and PENNY, S. F.: 
"Acute gaseous cholecystitis (ab), Oct., 607 


Ss 


SAEGESSER, F. Sy CAnpasere, © 
SAENGER, EUGEN - See GOLDSMITH, RICHARD D. 
ST. JOHN, ELMER Aes Asymmetrical widening of the coronal 
enue secondary to an infected subdural hematoma, Aug., 


SAITMACHER, HEINZ: 
SALIVARY ( GLANDS 


—differential diagnosis of salivary calculi and phleboliths in 
cheek (ab), Klaus Pfeiffer and Konrad Seige, July, 123 
generalized salivary gland virus infection; case of its oc- 
cuerenee in an adult (ab), G. Amromin, July, 122 
SALMON A. See Osteomyelitis 
SALTER, ROBERT K. See HAUSMANN, PAUL F. 
SAMUEL, ERIC. See HEIMAN H. L. 
SANCHEZ, GUILLERMO C., KRAMER PHILIP, and INGEL- 
— NGER, FRANZ J: Motor mechanisms of the 
»phagus, particularly of its distal portion (ab), Oct., 601 
SANCHEZ GARIBAY, MANUEL. See VILLANUEVA, BAU- 


AN DERS. ELSON. See MOORE, THOMAS 
SANOUIRICO, GIOVANNI, and MINUTO, NIGOLO: Gastri- 
tis of the fundus simulating cancer (ab), July, 135 

SARCOIDOSIS 
hyperglobulinemic purpura of Waldenstrém and Besnier- 
Boeck-Schaumann disease (ab), A. Gautier and P. A. 
Maurice, Sept., 457 
SARCOMA 
See also under names of organs and regions 
report of experience with 30 polymorphous-cell sarcomas of 
soft tissues of extremities (ab), Martin Goes, July, 151 
chondrosarcoma 
of ilium simulating low-grade osteomyelitis (ab), John R 
Moore, Oct., 612 
fibromyxosarcoma 
tumors in | of homologous twins; neuroblastoma; fibro- 
myxosarcoma in infant Negro twins (ab), Herman Char 
ache, Sept., 457 
fibrosarcoma 
ossifying fibrosarcoma (extraskeletal osteogenic sarcoma) of 
thigh muscle; case with recurrence and widespread me- 
tastases more than four and a half years after excision (ab), 
William Umiker and Henry L. Jaffe, Sept., 452 


X-ray therapy of simple goiter (ab), 
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SARCOMA—-cont. 
lymphosarcoma. 
generalized calcine 
retroperitoneal lymph glands (ab), J. L. 
of ania -stinal tract: clinical observations and methods 
of treatment (ab), Luigi Ciarpaglini, Aug., 
roentgen therapy of lymphoblastomas: lymphosarcoma 
Hodgkin's disease, leukemias (ab), Pedro A. Maissa and 
Manuel Lesende, July, 151 
roentgen therapy of lymphoblastomas; study of 185 cases 
ab). Guillermo Montafio and Mauricio Garcia Sainz, 
July, 151 
roentgenologic manifestations of lymphosarcoma of small 
bowel, Paul H. Deeb and Walter L. Stilson, Aug., 235 
treatment of Hodgkin's disease and the lymphosarcomas 
(ab), Ovid O. Meyer, Nov _— 
ases. See also Sarcoma, fibrosarcoma 
— ur sarcoma with bone metastases, Walter H. Kehler 
and Erwin Beck, Nov., 736 
myosarcoma 
adenocarcinoma and 
stomach; case (ab), J. L 
leiomyoma and leiomyosarcoma of colon 
MacKenzie et al, Nov., 773 
leiomyosarcoma of stomach; 
port of 7 cases (ab), Charles L 
Schmidt, Oct., 603 
osteogenic. See S arcoma, fibrosarcoma 
osteosarcoma. See Bones, tumors 
reticulosarcoma 
reticulum-cell sarcoma of gastrointestinal tract (ab), J 
MacKenzie and R. F. Robertson, Dec., 895 
SAURO, JOSEPH. See GORDON, ELIAS 


See also Tumors, experimental 
ysis in case of primary lymphosarcoma of 
Donhauser, Oct 


leiomyosarcoma occurring in same 
Smoot, Sept., 447 


(ab), Donald A 


review of literature and re- 
Poskanzer and Ruldoph M 


SAYER, WILLIAM J., PARMLEY, LOREN F., Jr., and MOR- 
RIS , JOHN de L. S.: Mediastinal tumor simulated by 
azygos phlebectasia (ab), Nov., 768 

SCALP 


eancer of forehead and scalp (ab), J. B. Howell and J 
Murray Riddell, Jr., Nov., 784 
SCAPHOID BONE, CARPAL 
fractures of carpal navicular: accurate diagnosis and 
planned treatment (ab), Edward C. Branson, Sept., 452 
SCAPULA 


infantile the clavicle 


cortical hyperostosis affecting sy 
and scapula; case (ab), Jon W alley BOA 
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clinical evaluation of new anticholinergic drug, Pro- Banthine 
(ab), I. Richard Schwartz et al, Oct., 603 
mucosa 
extensive prolapse; case sRestenting difficulty in diagno- 
sis (ab), Grayton Brown, July, 136 
mucosal hypertrophy; case (ab), 
and Ronald C. Sniffen, Oct., 603 
—roentgen study of gastric mucosal relief (significance of 
so-called gastritis granularis) (ab), W. Frik and A. Zeid- 
ner, Oct., 603 
pathology 
primary amyloidosis with involvement of stomach (ab), 
Robert N. Cooley, Aug., 293 
roentgenography. See also other subheads under Stomach 
—‘‘normal’’ radiographic adult stomach and duodenum: 
study of their contour and size and their critical relation- 
ships to spine in both symptomatic and asymptomatic 
individuals (ab), Isadore Meschan et al, July, 134 
radiologic aspects of inferior esophagus phrenic ampulla 
and cardiac antrum (ab), D. Catalano, Nov., 77 
—roentgen appearance of gastric invasion from carcinoma 
of colon, Arnold L. Bachman, Dec., 814 
secretion 
—estimation of intrinsic factor of Castle by use of radioactive 
vitamin By: (ab), Sheila T. Callender et al, Nov., 792 
surgery. See Stomach, hemorrhage 
tumors 
—adenocarcinoma and leiomyosarcoma occurring in 
stomach; case (ab), J. L. Smoot, Sept., 447 


Giovanni San- 


pulmonary 


Elmer 


Fairfield Goodale, Jr., 


same 
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STOMACH, tumors—con/ 
—leiomyosarcoma; review of literature and report of 7 cases 
(ab), Charles L. Poskanzer and Rudolph M. Schmidt, 
Oct., 603 
gy ny ma (ab), Milton Dorfman, July, 135 
See Peptic Ulcer 
STOMATOL OGY. See Mouth 
STONE, CHARLES H., III. See COOPER, DONALD R. 
STONE, PETER W.: Transmesenteric hernia in infant. Re- 
port of case producing jejunal obstruction (ab), Dec., 
905 
Sronea sit, J. P., ROSENBERG, S. A., and FRIEDELL, H. L. 
ffect ‘of cysteine on the radiosensitivi ty of rat lymphosar- 
yma (ab), Oct., 626 
STOREY, CLIFFORD F., KNUDTSON, KENNETH P., and 
Spe ne BENJAMIN } = Bronchiolar (“alveolar 
*) carcinoma of the lung ab) , Aug., 279 
STOREY, PATRICE B. See IL 
STORSTEEN, KENNETH A., and JANES, JOSEPH M.: Ar- 
teriography and v ascular studies in Paget's disease of bone 
STOTT, HUGH: Histoplasmin sensitivity and pulmonary cal- 
we in Kenya ab). Nov., 760 
STOUT, A. P. See McDONALD, J. j. 
STRACH, E. H.: Hyperplastic callus formation in osteogenesis 
imperfecta ey of a case and review of the litera- 
ab), July 2 
STRANAHAN, ALLAN. See COBB, SANFORD 
STRATIGRAPHY. See Body Section Roentgenography 
STRAUS, BERNARD. See ETESS, A. DAVID 
STREPTOMYCIN. See Tuberculosis, Pulmonary 
STRESS FRACTURES. See Ribs 
STRICKLAND, PAUL: Carcinoma of the uterine body treated 
with radi 7 ve cobalt (ab), Oct., 62: 
STRONG, M. STUART. a JOHNSON, LEIGHTON F. 
STRONTIUM, RADIOA TIVE. See Radioactivity 
STRUGGER, 's. P., KREBS. A. T., and GIERLACH, Z. S.: 
Investigations into the first effects of roentgen rays on 
living a toplacm as studied with modern fluorochromes 
ab u 1 
STRUMA iYMPHOMATOSA. See Thyroid, diseases 
STURGEON, CHARLES T., DAVIS, FREMONT E., CATZ, 
BORIS, PETIT, DONALD, and STARR, PAUL: Treat- 
— of thyroid cancer metastases with TSH and I" 
during thyroid hormone medication (ab), Sept., 463 
STURM, RALPH E. See —_— RUSSELL H. 


SUSSE, H. -J. See AURIG, 
SULFONAMIDES 
—iodized oil-sulfonamide powder mixture as bronchographic 


contrast materia] (ab Reinhardt, Oct., 594 
SULFURIC ACID 


—chronic bronchopulmonary disease due to inhalation of 
—— acid fumes ab), Alfred Goldman and William T. 


SULLIVAN, vies M., PFEFFER, THEODORE, J., and 
FRISCH, ROBERT A.: Translumbar aortography (ab), 


Dec 
SULLIVAN, ROBERT L. See GROSCH, DANIEL S. 
SULTZER, MARY, and HURSH, JOHN B.: Polonium in 
urine of miners exposed to radon (ab), Dec., 915 
SUPRARENALS. See Adrenals 
eee my DOUGLAS A., McNEER, GORDON, OR- 
zi GA, LOUIS G., and PEARCE, LEROY S.: The 
ymphatic spread of. gastric cancer (ab), July, 136 
SURGERY 
See also Peptic Ulcer, surgical therapy; Stomach, surgery 
Tuberculosis, Pulmonary, surgical therapy; etc 
efiect of surgery on dogs following whole body x-irradiation 
ie , Gordon E. Gustafson and Frank A. Cebul, Dec 


SUTLIFF, W. D., HUGHES, FELIX, ULRICH, ELIZABETH, 
and BURKETT, LUTHER L.: Active chronic pul- 
monary histoplasmosis ab), Aug., 282 

SUTURES. See Cranium 

SWEET, RICHARD H., and GEPHART, THOMAS: Neuro- 
fibroma of the diaphra (ab), Oct., 608 

SWEET, WILLIAM H. See BROWNELL, GORDON L. 

SWENSON, PAUL C., and JEFFREY, ROBERT B.: Limita- 
ved in the use of roentgen examination of the gastro 

inal tract (ab), Oct., 600 
SWINTON, NEIL W.: Polyps of rectum and colon (ab), Dec., 


SYMPATHICOBLASTOMA. See Tumors, sympathoblastoma 
SYNCHROTRO 
expenences wi _ a the 30 mev synchrotron as a radiothera- 
peutic instrument I Development, calibration and 
mstrumentation (ab), J. S. Mitchell et al, Aug., 304 
experiences with the 30 mev synchrotron as a radiother: apeu 


tic instrument ill Approach to clinical use (ab) 
Mitchel! et al yo — 
SYNOSTOSIS 


See 
SZILAGYL D. EMERICK, “BARRETT, OHN L., LONGA- 
BAUGH, EDWARD R., and PREV! S, LUTHER E.: A 
radwiedme tracer study of the fate of human thyroid 
autotramsplants (ab), Sept., 462 


T 


TABES 
tabetic spinal arthropathy ‘ab), H. W. Holland, Aug., 297 


TACHYCARDIA see Heart, rate 
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TAHMISIAN, THEODORE N., PASSONNEAU, JANET v., 
and ADAMSON, DOROTHY M.: Effect of x irradiation 
and lowered metabolic rate on the morphogenesis of 
developing Melanoplus differentialis embryos (ab), Oct., 
62 

TAQUINI, “ALBERTO C LOZADA, {BERNAR 

ARDO B., DON 
SON, R DO J TOLO, ROBINSON Ea, 
and BALLIN. ENKt iQue s Mitral stenosis and cor 
AS yt ry af 
TAVERAS, , Mobnr, LESTER A., and FRIEDEN.- 
BERG, OCHA D M.: Arteriographic ‘demonstration of 
external- internal cz arotid anastomosis through the ophthal- 
mic arteries, Oct., 525 

——See WOOD, ERNEST H. 

ESS oD LAURISTON S. , awarded Janeway Medal, July, 

TEACHING 

= ro Fellowships 
—conference on cancers of digestive tract, New York City, 


Sept., 429 
—continuation course in radiology, University of Minnesota, 
Sept., 428 


—electrical technics in medicine and biology, 7th annual con- 
ference, Oct., 576 
—international course on tomography, Oct., 576 
—Oak Ridge Institute of Nuclear Studies, Dec., 879 
—radiological health training program, Cincinnati, Aug,, 
263 
—Suiter Lecture, Sept., 429 
Ams. VALENZUELA, CARLOS, TORIELLO, JULIO, and 
OMAS, WILBUR A.: Structural changes in intra- 
jon me ary arteries exposed to systemic pressures from 
birth. Report of a case of tetralogy of Fallot with a 
widely patent ductus arteriosus and an anomalous right 
eer artery arising from the celiac axis (ab), Nov., 


TELEPELVIMETRY. See Pelvis 


TENDON 
—x-ray ie apy of calcareous tendinitis (ab), W. E. Baensch, 
July, 153 


TERATOMA. See Tumors, teratoma 
TER-POGOSSIAN, MICHEL. See SHERMAN, ALFRED I. 
TESCHENDORF, W.: A simplified method of x-ray deep 
therapy with moving tube (rotation or pendulum method 
ab), July, 153 
TESTES 
combined chemotherapy and roentgen therapy in metastasiz- 
ing seminoma (ab), Helmut Martin and Alfred Kauf- 
mann, Oct., 621 
—leontiasis ossea, slipped epiphyses, and granulosa-cell 
tumor of testis with renal disease; case with autopsy 
a (ab), Jonathan Cohen and Israel Diamond Sept., 


TETRALOGY OF FALLOT. See Heart, abnormalities 

THALASSEMIA. See Anemia, erythroblastic 

THEODOS, P. A. See KIRSHNER, J. J 

THIERFELDER, F. See SC HMITT, H. G. 

THIERS, GIRAUD, BUFFARD, PINET, and JACQUEMET: 
Radiology of the small intestine in the dermatoses (ab), 
Sept., 448 

THIGH 

—vossifying fibrosarcoma (extraskeletal osteogenic sarcoma) 

of thigh muscle; case with recurrence and widespread 
metastases more than four and a half years after excision 
ab), William Umiker and Henry L. Jaffe, Sept., 452 

THOMAS, C.I. See FRIEDELL, H. L. 

THOMAS, CLEMENT P.: Benign tumours of the lung (ab), 
Dec., 890 

THOMAS, D.L.G. See SHIELS, D. O. 

THOMAS, WILBUR A. See TEJADA VALENZUELA, CAR- 


ren A ARERCS T. See cAnLS. H. REICHARD 
OMS, naan NES, MADSEN, C. B., and NIELSEN, 
HO REDS Rotatory irradiation at 400 kV. (ab), Aug,., 


304 
THORACOPLASTY. See Tuberculosis, Pulmonary, surgical 
therapy 
THORAX 
See also Heart; Lungs; Mediastinum; Ribs; etc 
clinical significance of funnel chest deformity (ab), T. Weg- 
mann and F. Schaub, Oct., 590 
radiological aspects of emphy sema of chest (ab), Richard C. 
Boyer and Thomas R. Ramsay, Nov., 758 
cysts 
thoracic neurenteric cyst (ab), George W. Holcomb, Jr 
and Donald D. Matson, Nov., 761 
roentgenography 
comments on detection of cardiac disease in group examina- 
tions (ab), C. A. McKinlay, Nov., 763 
experiences with planigraphy (ab), B. Pollak, Dec., 886 
roentgen study of chest in ences, John DeCarlo, Jr., and 
Henry H. Startzman, Jr., Dec., 849 
supervoltage and multiple simultaneous roentgenography 
new technics for roentgen examination of chest, William 
J. Tuddenham, John F. Gibbons, John Hale and E ugene 
P. Pendergrass, Aug., 184 
what are we getting out of the nae x-ray chest ex amina- 
tion of hospital patients (ab), T. J. Wachowski, Nov., 757 
tumors 
extrapulmonary intrathoracic tumors: clinical manifesta- 
tions and surgical treatment (ab), Stuart W. Harrington, 
July, 126 
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OTRAST (Thorium Dioxide) radioiodine treatment of thyrotoxicosis: single dose method 
== on panmyelopathy produced by Thorotrast (ab), S. following a drug preparation (ab), Russell Fraser et al, 


Moeschlin et al, Nov., 794 : 
—thorium deposits in liver demonstrated during life (ab), 
Berenbaum and C. Allan Birch, Oct., 626 


Morris C 
THROMBOSIS . 
post-traumatic obstruction of veins of upper limb: a radio 
logic contribution (ab), M. Chiaudano and P. C. Mona- 


teri, Oct., 599 
tic 
costmennaiart Leriche’s syndrome (ab), 
Manfredi, July, 130 
intermittent claudication of hip and syndrome of chronic 
aortoiliac thrombosis (ab), Victor G. De Wolfe et al, Nov. 
768 
thrombosis of abdominal 
Bruce R. Heinzen et al, 
carotid 
spontaneous thrombosis of internal carotid artery (ab), 
Ralph, Nov., 767 


Italo Gigante and 


aorta and iliac arteries (ab), 


Dec., 893 


Leslie L. 
cerebral 
roentgenographic aspects of thrombosis of aneurysms of 


anterior communicating and anterior cerebral arteries 
ab), Bernard Epstein, Aug., 277 

iliac 
intermittent claudication of hip and syndrome of chronic 
aorto-iliac thrombosis (ab), Victor G. De Wolfe et al, Nov., 

768 
thrombosis of abdominal aorta 
Bruce R. Heinzen et al, Dec., 893 
THURN, P.: Significance of bronchography 
of pulmonary tuberculosis (ab), Dec., 886 
—and SCHAEDE, Roentgen diagnosis of congenital 
heart disease with a prominent pulmonary segment 

(pseudoforms) (ab), Aug., 284 


THYMECTOMY. See Thymus 
THYMUS 


——_ of primary tumors (ab), James H. Forsee et al, Oct 
94 


and iliac arteries (ab), 


for the therapy 


innenee of bone marrow injections on involution and neo- 
plasia of mouse thymus after systemic irradiation (ab), 
Henry S. Kaplan et al, Sept., 471 
influence of postirradiation thymectomy and of thymic im- 
plants on lymphoid tumor incidence in C57BL mice (ab), 
Henry S. Kaplan et al, Aug., 315 
~ thymus problem (ab), J. T. Littleton et al, Oct., 594 


THYROID 

See also Goiter 

comparison of tracer dose and therapeutic dose of I'*' as to 
thyroid uptake, effective half-life, and roentgen dosage, 
Lindon Seed and Bertha Jaffe, Oct., 55 

dosimetric considerations in determining hematopoietic 
omace from radioactive iodine (ab), J. E. Rall et al, Aug., 
31 


growth and metabolism in normal and thyroid-ablated infant 
Rhesus monkeys (Macaca mulatta) (ab), Lee B. Lusted 
et al, Aug., 299 

low-cost I'*! thyroid uptake apparatus (ab), 
Sept., 463 

radioiodine tracer study of fate of human thyroid autotrans 
plants (ab), D. Emerick Szilagyi et al, Sept:, 462 

urinary and fecal excretion of I'*! from labeled sodium-!- 
thyroxine in various thyroid states and in euthyroids with 
“bile fistulas’’ (ab), Philip C. Johnson and William H,. 
Beierwaltes, Aug., 312 

utilization of radioiodine during pregnancy (ab), M. J. D. 
Noble and 5S. Rowlands, Oct., 623 

cancer 

blood radiation dose during radioiodine therapy of meta- 
static thyroid carcinoma, S. M. Seidlin, A. Aaron Yalow 
and Edward Siegel, Dec., 797 

carcinoma of thyroid in childhood and adolescence (ab), 
Shields Warren et al, Oct., 620 

metastatic carcinoma of rectum to thyroid gland: correla- 
tion with radio: active iodine studies (ab), David M. Sklar- 
off, Nov., 774 

treatment of cancer metastases with 


Edward Siegel 


TSH and I'*' during 


thyroid hormone medication (ab), Charles T. Sturgeon 
et al, Sept., 463 
treatment of carcinoma (ab), Folke Jacobsson, Dec., 909 


uptake of radioactive iodine by carcinoma; study of 128 
cases (ab), B. Marden Black et al, Sept., 461 
diseases 
struma lymphomatosa: 
sponse to therapy (ab), 
Crile, Jr., Nov., 786 
uptake of stable iodine compared with serum concentra- 
tion of protein-bound iodine in normal subjects and in 
patients with thyroid disease (ab), Belton A. Burrows 
and Joseph F. Ross Sept., 461 
use of radioactive iodine in detection of dysfunction (ab) 
W. W. Drummy, Jr., Oct., 622 
hyperthyroidism 
blood level as guide to therapy with radioiodine (ab), J. 
Rall et al, Sept., 462 
histologic lesions in 


clinical manifestations and re 
Walter E, Furr, Jr., and George 


glands of patients receiving radio 


Morris E. Dailey et al, 


iodine for hyperthyroidism (ab) 
Oct., 622 

osteopathy from hyperthyroidism (ab), 
zoni, July, 141 


Roberto Ghislan 





Nov., 791 
—results of therapy with radioactive iodine (ab), 
Goldsmith and Eugene L. Saenger, Nov., 790 
-ten years experience with radioactive iodide (ab 
Chapman et al, Nov., 790 
x-ray therapy of basedow'’s disease and of the hyperthyreoses 
ab), W. Lahm, July, 152 
—x-ray treatment of malignant exophthalmos; report on 28 
patients (ab), William H. Beierwaltes, July, 148 
hypothyroidism 
‘radioiodine uptake in study of different types of hypo- 
thyroidism in childhood (ab), Samuel H. Silverman and 


Richard E. 


, Earle M 


Lawson Wilkins, Aug., 311 
tumors 
-malignant lesions (ab), Morley Cohen and George E. Moore, 
Nov., 786 
-malignant teratoma in thyroid gland of adult (ab), Joseph 


A. Buckwalter and Jack M. Layton, Dec., 910 
~—malignant tumors (ab), H. Welti and G. Rusch, Nov., 785 
ermy =r concentrating ability of transplantable tumors 
3H mice (ab), S. H. Wollman et al, Oct., 623 
THYROTOXICOSIS. See Thyroid, hyperthyroidism 
THYROXIN 
-radioiodine treatment of thyrotoxicosis 
following a drug preparation (ab), 
Nov., 791 
—urinary and fecal excretion of I'* from labeled sodium-i- 
thyroxine in various thyroid states and in euthyroids 
with “‘bile fistulas’ (ab), Philip C. Johnson and William 
H. Beierwaltes, Aug., 312 
TIBIA 
See also Epiphyses 
anatomical and radiological studies 
~! Osgood-S~hlatter disease (ab), 
2 


TISDALL, L.H. See GRAFFEO,L. W. 
TISSUE 


single dose method 
Russell Fraser et al, 


disproving existence 
Manlio Franchi, Oct 


-effect of x-irradiation on tissue hydration in mouse (ab), 
Roberts Rugh, Nov., 795 
TOMA, N True shendeo osteodystrophy 
Ree (ab), Oct., 610 
TOMLINSON, B. E. See ROWBOTHAM, G. F. 
TOMOGRAPHY. See Body Section Roentgenography 
TONGUE 
improved control of advanced oral cancer with massive 
roentgen therapy, George White, James Sieniewicz and 
William R. Christensen, July, 37 
— of cancer of tongue and its cervical metastases 
h irradiation (ab), Charles L. Martin, Nov., 785 
TORGERSEN, JOHAN: Anatomy of the ph ees canal and 
the etiology of infantile pyloric stenosis (ab), Nov., 771 
TORI, GIULIO: The radiological demonstration of the azygos 
and other thoraco-abdominal veins in the living (ab), 
Nov 7 68 
ans SCOTT, WENDELL G.: Experimental 
visualization of the hepatic vein 
(ab), Aug., 290 
Improved method for 
serialized exposures (ab) 


Morquio’s 


method for 
venous hepatography 


splenoportography 
Aug., 289 


using biplane 


TORIELLO Ya: See TEJADA VALENZUELA, CARLOS 
TORRANCE, DANIEL J. See MORGAN, RUSSELL H. 
TORULOSIS 


cryptococcosis (ab) Irwin H. Linden and 
759 


—- ary 
harles G. Steffen, Nov 
TOSCANO, F. See PISANI, G. 
TOULET, us See ALBOT, GUY 
TRACHE 
See a. Foreign Bodies 
radiologic and bronchoscopic observations on diffuse nar 
rowing of lumen of tracheobronchial tree (ab), Roy R 
Greening and Joseph P. Atkins, July, 12 
TRAISMAN, HOWARD S., and JOHNSON, FRANK R.: 
Sane actyly associated with aneurysm of the aorta 
Dec., 893 
TRAUB, 'RUGENE F.: 
of the eyelids (ab), 
TRAUMA 
See also Extremities, blood supply; 
Wounds; ete 
traumatic epidermoid cyst of termin: 7 P yhalanx, TI 
erbocker and Ralph Reilly, Oct., 
TRENCHARD,H. J. See GRENVILLE ‘MATHERS, R. 
TRICHINOSIS 
—- of trichinosis by gamma irradiation of pork (ab), 
ster EK. Gould et al, Dec., 913 
TRICUSPID VALVE 
tricuspid insufficiency: observations based on angiocardiog 
— and cardiac catheteriz —- im 12 patients (ab), 
ries T. Dotter et al, Sept 
TRIMPL HOWARD D. See BAC ON. HARRY E 
TROCHANTER. See Fe 
sacry E. DALE, KELLEY. JOHN P., and LUCAS, ARTHUR 


bendase curves for intra-cavity roentgen therapy (ab), 


Diagnosis and treatment of carcinoma 


Nov., 784 
Kidneys; Mediastinum; 


W. Kaick 


’ 


TRUETA. a ‘and HARRISON, M. H. M rhe normal vasce 


4 anatomy of the femoral head in adult man (ab), luly, 


nite HARRISON, M. H. M. 
TRUMP, JOHN G. Sce ADAMS, HERBERT D 
——see HARE, HUGH F. 
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TSH. See Hormones 
—— See Bones; Elbow; Esophagus; Fallopian 
Periosteum; Tuberculosis, Pulmonary; etc. 

TUBERCULOSIS, PULMONAR Y 

—coexistent pulmonary tuberculosis and systemic blastomyco- 
sis; report of case successfully treated with streptomycin, 
para-aminosalicylic acid, and stilbamidine (ab), Thomas 
C. Black and Henry M. Wilson, Aug., 282 

—concerning presumed action of tuberculosis in production of 

hypertrophic osteopathy of Pierre-Marie (ab), C. Cala- 
mosca, Oct., 609 

—left main bronchus and its vulnerability in pulmonary tuber- 
culosis (ab), T. W. Randall, Aug., 28 

—pulmonary complications of ACTH and cortisone: roentgen 
observations, John A. Evans and Israel Steinberg, Oct., 
515 

cavitation in 

—healing mechanisms of cavities, M. B. Hermel and J 
Gershon-Cohen, Oct., 544 

roentgenography 

—roentgen localization of bronchopulmonary segments by 
means of laminagraphy, particularly in lung tuberculosis 
(ab), Hugo Adler, Aug., 281 

—value of bronchography as a special diagnostic procedure in 
pulmonary tuberculosis (ab), Ernst J. Fischer, Sept., 
442 


surgical therapy 

—bronchial disease in lungs resected for tuberculosis (ab), 
Donald E. Olson et al, Sept., 442 

—cystic hygroma of neck arising after thoracoplasty (ab), 
Emil Rothstein and Edward B. Gall, Nov., 757 

—tradiologist’s responsibility in pulmonary resection, Carl C. 
Birkelo, Perry C. Martineau and Frank H. Voelz, Sept 
325 

—tomography in collapse therapy of lungs (ab), Felipe Aladro 
Azueta et al, July, 

therapy 

—roentgenographic spreads of tuberculosis occurring during 
sanatorium residence before the use of prolonged chemo- 
therapy (ab), Roger S. Mitchell, Oct., 591 

—significance of bronchography for therapy (ab), P. Thurn, 


Dec., 886 
TUDDENHAM, WILLIAM J., GIBBONS, JOHN F., HALE, 
ie) , and PENDERGRASS, EUGENE P.: Super- 
voltage and multiple simultaneous roentgenography—new 
technics for roentgen examination of the chest, Aug., 


184 
——HALE, JOHN,and PENDERGRASS, EUGENE P.: Super- 


voltage Sept 45 ' amend A preliminary re- 


TULSKY ALEX S = KUNSTADTER, RALPH H. 
TUMORS 
See also Cancer; Sarcoma; and under names of organs and 
regions 
—contact irradiation of surgically exposed tumors (ab), 
Ginther Barth, Aug., 304 
adenoma. See Bronchi, tumors; Lungs, tumors 
angioma 
—diagnosis ard treatment of vertebral hemangioma (ab) 
Umberto Cocchi, Oct., 621 
—diffuse systemic angiomata (ab), Francis E. Stock, Oct 
618 
—treatment of cavernous hemangioma with special reference 
to spontaneous regression (ab), J. Walter, Nov., 784 
animal. See Tumors, experimental 
Ewing's 
—wof clavicle (ab), K. S. Bose and N. M. Banerjee, Sept., 452 
—of talus (astragalus) simulating aseptic necrosis (ab), Jona 
than Cohen et al, Aug., 296 
experimental. See also Tumors, lymphoma 
—effect of conventional and high-energy radiations on tumors 
ab), Gunther Barth and Felix Wachsmann, Dec., 918 
—effect of cysteine on radiosensitivity of rat lymphosarcoma 
b), J. P. Storaasli et al, Oct., 626 
—effect of roentgen radiation on the incorporation of radio 
phosphorus into nucleic acids and other constituents of 
mouse mammary carcinoma (ab), Halvor Vermund et al 
Aug., 313 
—effects of ionizing irradiation treatment on tumor regres 
sion (ab), Joamme W. Holicroft and Marion Matthews 
Oct., 626 
—metastatic frequency of spontaneous mammary carcinoma 
in mice following biopsy and following local roentgen 
irradiation (ab), Sigvard Kaae, Aug., 315 
—neoplasms in rats exposed to single-dose total-body x-radia 
tion (ab), John C. Fimerty et al, Aug, 315 
neoplasms in rats protected against lethal doses of irradia 
tion by parabiosis or para-aminopropiophenone (ab) 
G. Brecher et al, Aug., 315 
radioiodide-concent: ating ability of transplantable tumors 
of thyroid gland in C3H mice (ab), S Wollman et al 
Oct, 623 
time study of incorporation of radiophosphorus into nu 
cleic acids and other compounds of a transplanted mouse 
mammary carcinoma (ab), Cyrus P. Barnum et al, Sept 
463 
fibromyoma. See Uterus 
giant-cell 
diagnosis and treatment of giant-cell tumors of bone (ab 
Edward L. Compere, Aug., 295 
hamartoma 
—pulmonary hamartoma (ab), Joseph Stein et al, Oct., 592 
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hemangioma. See Tumors, angioma 
lipoma 
—roentgen manifestations of lipoma of colon (ab), Aristide 
Rollandi, Nov., 773 
lymphoblastoma. See Hodgkin's Disease; Sarcoma, lympho- 
sarcoma 
lymphoma. See also Hodgkin's Disease 
cathode ray treatment for lymphomas involving skin (ab), 
Hugh F. Hare et al, Oct., 
—diagnosis of malignant lymphoma of gastrointestinal tract 
(ab), Edwin L. Lame et al, Nov., 770 
—influence of bone marrow injections on involution and 
neoplasia of mouse thymus after systemic irradiation (ab), 
Henry S. Kaplan et al, Sept., 471 
—influence of postirradiation thymectomy and of thymic 
implants on lymphoid tumor incidence in C57BL mice 
(ab), Henry S. Kaplan et al, Aug., 315 
—prevention of irradiation-induced lymphoid tumors in 
C5 7 BL mice by spleen protection (ab), Egon Lorenz et al, 
Sept., 470 
—sprue syndrome secondary to lymphoma of small bowel (ab), 
Marvin H. Sleisenger et al, Sept., 448 
metastases. See Tumors, seminoma; Tumors, sympatho- 
blastoma 
myeloma. See also Bones, marrow 
—of bone; 25 cases (ab), A. Naylor and F. E. Chester- Williams, 
Nov., 776 
myoma 
—leiomyoma and leiomyosarcoma of colon (ab), Donald A. 
MacKenzie et al, Nov., 773 
—leiomyoma of esophagus (ab), Joseph R. Wilder and S. W. 
Moore, Aug., 291 
myxoma 
—diagnosis and surgical removal of intracavitary myxoma of 
right atrium (ab), Henry T. Bahnson and Elliot V. New- 
man, July, 131 
—of heart: roentgen diagnosis during life in 3 cases (ab), 
Israel Steinberg et al, Sept., 445 
neurinoma 
—gastric neurilemmoma (ab), Milton Dorfman, July, 135 
neuroblastoma 
—tumors in 1 of homologous twins; neuroblastoma; fibro- 
myxosarcoma in infant Negro twins (ab), Herman Char- 
ache, Sept., 457 
neurofibroma 
—of diaphragm (ab), Richard H. Sweet and Thomas Gephart, 
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